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Precision Instruments as Research Projects 


Design and development of precision calibrating 
instruments represent important projects in university 
research divisions. Several, for example, are listed in 
the 1952 Annual Report of the Research Division, 
New York University College of Engineering. 

A standard for a-c voltmeters is sought with an 
accuracy better than 1 per cent variation over a range 
from 30 cps to 500 mc at various voltages between 
1 volt and 1000 volts... . An experimental model is 
already under construction. Four development instru- 
ments will follow. The Coles Signal Laboratory, 
SCEL, sponsors this project. 

Another research project, also sponsored by the 
Signal Corps, has for its objective a r-f signal volt- 
meter for precision calibration of standard signal gen- 
erators and for determination of receiver sensitivity. 
An experimental model is able to measure voltages 
from 50 microvolts to 1 volt in five different ranges. 
Four frequency bands extend from 10 ke to 500 mc. 


O 
How Hot?’ How Long? 


There’s been so much concentration on high-tem- 
perature materials, especially dielectric, that a little 
perspective on the subject wouldn't hurt. . . . The 
temperature rating of a material, to cite one basic con- 
sideration, is no better than the length of time it will 
exhibit the required resistance. Or, to put it another 
way, what service life are you designing for? One 
year? Five years? Ten years? Or perhaps only 20 
seconds. . . . It makes sense to remember that there’s 
plenty of equipment being designed for a respectable 
span of life—up to a score of years. 


Oo 


Research Funds and Returns 


Total of federal research and development funds 
through grants and contracts issued to nonprofit insti- 
tutions reached $341 million for the 1952 fiscal year, 
as against $297 million for 1951. (Source: National 
Science Foundation.) More than 50 per cent of each 
year's total was spent by the Department of Defense. 
Lion’s share of the funds is going into engineering and 
into the physical and mathematical sciences. 

Meanwhile private enterprise continues to reflect 
the profit-making potential of research investment. On 
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its fiftieth anniversary, the Minnesota Mining and 
Manufacturing Company reports that up to date each 
dollar invested in research has paid off with some 
$25 in sales. 


But the smaller companies must realize that research is an 
investment and not a luxury. . . . Research is an essential pre- 


requisite to product design and development. 


O 
New Styles in Casting Resins 

There’s a definite trend to resilient embedment or 
casting resins. A report on synthetic rubber-epoxy 
compounds (utilizing Thiokol) has already appeared 
in these pages. (EM 12-52/10) A silicone-rubber com- 
pounds is being investigated in another direction, 
probably to provide a wide-range thermal resistance 
as well as resiliency. Some specific embedment appli- 
cations have been found for depolymerized rubber 
(DPR) compounds. 

Still another trend in embedment resins is the activ- 
ity in the foamed type. Since these feature light weight, 
the major applications here would be in airborne 
equipments, including guided missiles. Isocyanate 
types have been developed to varying degree, some of 
them rather effectively, particularly for guided-missile 
application, but the cost is very high. Other types, 
such as foamed epoxy resins and foamed styrene have 
been studied. One big problem in foamed resins is 
brittleness. 

A low-cost, or at least an economically priced, low- 
loss embedment resin for high-frequency applications 
is still desired. The National Bureau of Standards 
“NBS Resin” does the job so far as its properties are 
concerned, but the price is still too high for general 
use and production is still on a special basis. . . 
There are some indications that a commercially pro- 
ducible polystyrene casting resin of satisfactory dielec- 
tric properties may be made available commercially at 
a much lower price than the NBS poly-2.5-dichloro- 
stvrene. 


O 
Acrylic Housing Protects 


Microwave Relay Equipment 


Engineers designing microwave communication 
equipment have to concern themselves with suitable 
housing for installations of such equipment. It isn’t 


ELECTRICAL MANUFACTURING 





WY. 


try IOV: 


better electrical connections 


There’s only one accurate way to measure value... and that’s 
by the old-fashioned yardstick of performance. The best isn’t 
always the highest priced, nor is the least expensive the cheap- 
est. Electrical connectors are no exception . . . however the 
plugs and receptacles JOY has developed for industry are 
exceptional values in long range trouble-free performance. 
Molded as one-piece Neoprene jacketed units they can’t 
crack or become out-of-shape when dropped — won’t get 
mushy when smeared with grease or oil — and are absolutely 
watertight. When connected, mating beads or lips (5) shield 
contacts from dust or metallic particles in the air. 

Why be satisfied with less . . . when the best actually costs 
less in the long run? Only JOY electrical connectors provide 
all these advantages: 





(1) Re-inforced cable-to-connector junctions $s sr> tine ve Sipiorwoee nen 
(2) Tough wear-resistant Neoprene jacketing Pincetndiaaiiesiascaliilabiatils 
(3) Low resistant — wear compensating contacts copy of Bulletin MCro8. It con- 
tains sixteen pages of illustrations 
(4)... . and the famous JOY waterseal ad suiietinsa amd are 
most popular plugs and receptacles. 

MORE THAN 100 YEARS ENGINEERING LEADERSHIP ME 1538 


JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 


IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LTD. GALT, ONTARIO 
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just enough to protect the equipment and personnel 
from climatic conditions. The enclosing structure must 
provide transparency without distorting the wave form 
and without impairing the efficiency of microwave 
transmission. 

In a typical installation atop a tall Philadelphia 
building, the problem of enclosing a television relay 
station was solved by using 6-ft-high transparent cast 
polymethyl methacrylate sheets in a corrugated deep 
V-rib design. The sheets were suitably anchored and 
cemented so that no opaque structural members inter- 
fered with the high-frequency signals. A total expanse 
of 500 sq ft was glazed. 

Satisfactory efficiency of transmission was provided 
by meeting these conditions: (1) Thickness of the 
acrylic sheets should not exceed one-tenth the wave 
length at any specific frequency; (2) the dielectric 
constant should be less than four; (3) the loss tangent 
should not exceed 0.015; (4) the angle of incidence 
should be less than 60 deg. 


The Rohm and Haas Plexiglas sheet used in this application 
has a dielectric constant of 2.76 at 1 mc: it drops to 2.59 at 10,000 
mc. Loss tangent is 0.0140 at 1 mc; it goes down to 0.0067 at 
10,000 mc. All values are at 27 C. 
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Fixed Composition Carbon-Film Resistors 


Final Battelle Memorial Institute engineering report 
covers the development of carbon-film fixed compo- 
sition resistors that will meet the following speci- 
fications: 

1. Less than 10 per cent variation in measured re- 
sistance from —65 C to +200 C ambient. 
Stable resistance (about 1 per cent variation) at 
any temperature within these limits for 750 hr 
under rated wattage. 

3. Stable resistance (about 1 per cent variation) 
under high-humidity, salt-water, and other severe 
conditions. 

4. A wattage rating of 2 watts for \-in. diam by 
14-in. long resistors. 

5. No appreciable shelf aging. 

6. Compliance with other pertinent military speci- 
fications. 

The development work was performed under Air 
Force Contracts. The report itself, running to some 
101 pages, is one of a series available from the Office 
of Technical Services, Department of Commerce, 
Washington 25, D. C. It is identified by reference 
number PB 102788. 
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Faster, Cheaper Process 
for “Cold Rubber’? Output 


“Cold rubber” can now be made about 50 times 
faster than previously as a result of a new method 
developed by B. F. Goodrich Chemical Company, thus 
overcoming one of the disadvantages attributed to this 
material. Production time will be cut to 15 or 20 min 
as compared with the 10 to 12 hr now required. It 
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will be a cheaper process, too. . . . Crux of the new 
method is the use of stainless pipes in which to make 
the rubber, instead of high-cost pressure vessels. 
Process, however, is still in pilot-plant stage. 
Importance of cold rubber developments lies in the 
fact that rubber made at lower temperatures is 
stronger and tougher than that made at higher tem- 
peratures. Tensile strength runs about 25 per cent 
stronger than GR-S general-purpose rubber. 


O 


Conductive Rubber as Conductor ‘“*Wire’’? 


Conductive-rubber heating panels have shown 
steady progress in design and use. What are the pros- 
pects for conductive rubber components in original 
equipment? Actually, owing to the emphasis on heat- 
ing panels, work in other directions hasn’t gone much 
beyond that explored in these pages some four years 
ago (EM 8-49/96) but here are a couple of novel 
suggestions: 

1. A conductive-rubber “wire,” that is, a wire with 
a conductive-rubber conductor and standard rubber 
or plastics primary insulation. An experimental wire 
of this type has been already tried—more or less as a 
stunt—in an automotive electrical system. 

2. Stand-by heating elements to be built into equip- 
ment designed for service under humid conditions. 
When the equipment is shut down for regular oper- 
ation, the low-temperature conductive-rubber elements 
could be thrown into action to keep the equipment 
warm and dry at a very low cost. 
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Defining Research and Development 

Here’s how the Air Research and Development 
Command of the U. S. Air Force defines basic re- 
search, applied research. and development—terms that 
so frequently are used loosely and incorrectly. 

Basic Research: Fundamental, theoretical, or ex- 
perimental investigation to increase man’s knowledge 
and understanding of the natural world. Immediate 
application is not a direct objective of the investiga- 
tion. 

Applied Research: The application of the results of 
basic research to accomplish specific objectives. It 
includes the systematic survey of a field of research 
in order to discern and support application to the 
design of specific devices. 

Development: The extension of the investigative 
findings and theories of a scientific nature into prac- 
tical application, including the construction and test- 
ing of prototype models or devices, and such desien 
changes affecting qualitative performances as may be 
required during the service life of any item. 


These definitions appear in a 12-page booklet, “Research and 
Development in the United States Air Force,” an excellent graphic 
presentation of the organization, scope and functions of the ARDC. 
Requests for copies should be addressed to ARDC Headquarters, 
P. O. Box 1395, Baltimore, Md. 


—A.E.]J. 
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EDITORIAL 


Engineering Communications 


CoMMUNICATIONS — interpreted broadly as 
the flow of information between people —is 
getting so good on the engineering level as 
to constitute a problem in the most efficient 
use of an engineer's time. We suspect that 
intelligence is being made available faster 
than some engineers can absorb it. 

A leading factor in the nation’s outstand- 
ing technological progress is the free inter- 
change of engineering data. The patent 
system offers a degree of commercial pro- 
tection in exchange for disclosure of basic 
systems, and under that umbrella manage- 
ment has let its engineers write and talk 
freely about their accomplishments. Often 
sales reasons dictate “spreading the news” 
about materials, parts and equipment. Trade 
secrets exist only to a small degree on the 
manufacturing level. 

The willingness of industry to disclose 
systems and methods has made industrial 
and engineering publications possible. It 
has also “made” the engineering societies 
through the presentation of “papers” and 
their ultimate publication in line with their 
basic function of providing a medium of 
exchange of ideas. 

Technical publications and society papers 
have different forms of control over the 
character and volume of the material pre- 
sented. Publications have fields more nar- 
rowly defined and pinpoint their content to 
fit the interests of selected audiences. They 
set the technical level of approach and 
rigidly restrict the volume and even the 
phraseology of the authors. Engineering 
societies are largely run by committees hav- 
ing group interests. They generate papers; 
they also rule on acceptability, but seldom 
on verbiage. As technology grows, the so- 
cieties grow in scope and numbers. The 
number of papers to be presented also 
multiplies. 


FEBRUARY 1953 


In the electrical engineering field, the 
AIEE has become so large as to create 
within itself a real problem in handling the 
presentation of papers. One device adopted 
has been the informal “Conference Paper,” 
which bypasses committee endorsement and 
is not assured ultimate publication by the 
society. Its chief advantage is speedier pres- 
entation. 

The AIEE Winter General Meeting saw 
the greatest outpouring of papers in the 
Institute’s history. Crammed into 83 ses- 
sions—as many as eleven of them simultane- 
ous—were over 380 papers, of which 165 
were formal, the rest “Conference.” With 
up to four authors per paper, a thousand 
engineers spent upwards of perhaps forty 
to fifty thousand hours in preparation, and 
audience participation doubled that figure. 

Despite the enormous value of inter- 
change of ideas, the effectiveness of such 
communications methods is questioned in 
view of the current shortage of engineers 
and efforts to confine their activities to 
strictly engineering work. Some papers can 
be assimilated only by careful study. Pres- 
entation by title is one answer. But often 
a man sits through a long meeting to hear 
a paper he could have obtained through the 
mail. Discussion is valuable and ultimately 
becomes part of the record. The conference 
paper presentation forces attendance but 
usually draws a small audience of specialists 
where free exchange of ideas is at its best. 

Self control needs to be placed on the 
flow of society papers lest management 
clamp down. One way would be to raise 
the quality level through evaluation of 
papers in terms of new knowledge and 
advancement of the art. Another would be 
to avoid duplication of papers presented 
elsewhere. Then keep the number of ses- 
sions and papers at each within reason. 
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FIG. 1—Operating end of the motor-driven Mechanical Arm includes a swing- 
ing joint or “shoulder” with a 180-deg vertical displacement, an upper arm 
with 4 revolutions right or left about a vertical axis, an “elbow” joint which can 
bend 110 deg, and a “wrist” which can rotate continuously in either direction. 
Two types of “hands” provide the needed range of gripping action. 


FIG. 2—AIll movements of the arm 
are controlled by two hand-grip 
controls. Right hand controls 
movements of the arm itself; 

left hand operates the crane 

on which the arm is mounted. 
Controls are spring loaded 
bringing them to neutral upon 


release. 
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Remote-controlled 


Motor-driven 





Manipulator 





With a variety of independent, precisely controlled motions and 


readily changeable attachments this mechanical arm has been designed 


to handle radioactive materials without danger to the operator. 


C. H. Bergsland, E. R. Van Krevelin and Charles Eumurian 


General Mills Research Laboratories 


HANDLING radioactive materials, with their penetrat- 
ing and harmful radiations, requires remotely con- 
trolled manipulators. Operations in the atomic energy 
program, however, are extremely varied and often un- 
predictable; # is, therefore, impossible to design a 
single, remotely operated machine for all functions. 
The best alternative seems to be a heavy-duty, semi- 
universal remote-handling unit with many independ- 
ent, precisely-controlled motions and certain readily 
changeable parts. In its Mechanical Arm, Fig. 1, 
General Mills has developed a mechanism of that type. 

Electrically driven, the manipulator is powerful 
enough to handle heavy materials, but with proper 
tools it will safely manipulate fragile objects, includ- 
ing glassware. Because it requires only electrical con- 
nections to its control source, it will function at great 
distances from its operator. 

Basically, the Mechanical Arm consists of five major 
parts: an upper arm (including a swinging joint or 
shoulder), an elbow joint, a forearm, a wrist and a 
hand. The upper arm, which can be crane or truck 
mounted, will rotate about a vertical axis through four 
revolutions to the right or left. The shoulder joint 
allows the arm to swing through a vertical angle of 
180 deg. The elbow joint, which connects the upper 
arm with the forearm, can bend 110 deg. And the 


FEBRUARY 1953 


wrist, although rigid where the forearm joins the hand, 
can rotate continuously to the right or left. 

The hand is the machine’s gripping member. There 
are two types and the machine can switch from one to 
the other under remote control. The stronger of the 
two hands consists of a grooved anvil that closes 
against a hook-shaped steel finger. Since its gripping 
motion is parallel to the forearm, it is ideal for hold- 
ing tools used with a rotating motion. The arm’s other 
hand consists of two parallel fingers which close to- 
gether with a pinching action. On the hand unit is a 
measuring device which indicates the machine’s 
gripping force in pounds on a non-linearly scaled 
meter at the control console. 

The five basic motions are all controlled by one 
handle, Fig. 2, shaped much like an inverted pistol 
grip. A back-and-forth push-pull motion of this han- 
dle swings the upper arm; tilting the handle forward 
or back moves the forearm up or down, pushing the 
handle to the side regulates rotation of the upper 
arm, and twisting the handle to the right or left con- 
trols rotation of the hand. Two buttons conveniently 
located at the top of the handle control the gripping 
action of the hand. The controls are spring loaded 
so that release of the handle stops all movements. 

Every motion has a 10-step speed control in two 
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FIG. 3—Amplifier 
cabinet for the 
hand controls 
includes, from top 
to bottom: 
reversing switch 
chassis, shoulder 
rotation supply, 
shoulder joint and 
elbow joint supply, 
wrist and 

grip supply, 

hoist amplifier, 
cross carriage 
amplifier, crane 
bridge amplifier, 
field supply. 


CONTROL UNIT 


—_—=s FORWARD 


— 


REVERSE 


directions. The farther an operator moves a control, 
the faster the arm component moves. When movement 
of the arm is restricted, as by a heavy weight, the 
added control movement results in greater force rather 
than increased speed. A similar control system guides 
the transverse, longitudinal and vertical motions of 
the crane or truck on which the arm is mounted. 

Although its movements are precise, the Mechanica] 
Arm is neither small nor weak. Its upper arm and fore- 
arm together are nearly 3 ft long. With both extended 
horizontally, they will lift 40 lb; hanging vertically 
from their mount, they will raise 750 lb. With the 
elbow at 90 deg, the arm can lift 75 lb in any position. 

Design of the arm called for fairly complex me- 
chanical and electrical systems. Concentrating the 
source of control in one small handle, for example. 
demanded miniaturization of parts. The hand grip and 
hand rotation devices required a gear box, measuring 
approximately 4 x 4 x 7 in., to mount two d-c motors 
with 7000 rpm full-load speed, two gear reductions 
of approximately 60-to-1, a bevel-gear ball bearing dif- 
ferential, and a solenoid operated brake. The machine 
also required ball bearings on all shafts in order to 
hold center distances accurately for high-speed 
gearing. 

All power supply units and amplifiers are housed 
in the one control cabinet shown in Fig. 3. Two en- 
tirely different types of speed control circuits are 
employed as shown in the block diagrams in Fig. 4. 
The arm is driven by split-field series motors and is 
provided with a thyratron controller; the crane is 
driven by d-c shunt-wound motors provided with 
magnetic amplifier controllers. 


FIG. 5—Thyratron 
controller is a 

Ks full-wave type with 
10 control steps in 
each direction. 

A clamper tube 1C 
improves operation at 
low speeds by 





Fe 






absorbing counter 
emf generated 
by the motor. 
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The thyratron supply is of the full-wave type utiliz- 
ing fixed phase shift and variable d-c bias. The circuit 
is shown in Fig. 5. The rectifiers are half-wave grid- 
controlled and xenon filled, and have a continuous 
output current rating of 1 amp per tube but will stand 
continuously recurring peaks of 8 amp. A plate-to- 
plate a-c potential is supplied through the current- 
limiting resistors R; and Ry. Operation is based on 
the superposition of a variable d-c bias voltage on a 
fixed a-c bias voltage. This a-c bias voltage is made 
to lag the a-c anode voltage 120 deg by the phase 
shift networks R,C, and R.Co. 

Control is obtained with this arrangement by the 
method shown in Fig. 6. At A no conduction will occur, 


ANODE 
POTENTIAL 


CRITICAL 
GRID 
POTENTIAL 






VOLTAGE 


POTENTIAL 





REVERSING 
MICRO SWITCHES 
LOCATED ON 
CONTROLLER 


FIG. 7—Power supply for the crane motors is controlled by a 3-phase magnetic 
amplifier. Greater power with less ripple is obtained by the wye connection. 


since the minimum value of applied bias does not ex- 
ceed the critical grid potential at any point. When 
the average d-c bias is further decreased to point B, 
the critical grid bias is crossed near the end of the 
cycle, causing the tube to fire and conduct for the 
remaining portion of the cycle. For values of d-c bias 
more positive than B, the time of conduction will in- 
crease until conduction occurs over essentially the 
whole half-cycle. Use of two tubes in a full-wave cir- 
cuit gives twice the power with less ripple. 

Because this circuit is used to drive a d-c motor, 
allowance must be made for inductive kickback from 
the armature. This kickback takes the form of a 


(Continued on page 364) 












FIG. 6 (Left)—Output power 
is varied by phase shift 
obtained by superimposing 
a d-c bias on an 

a-c voltage. 
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What Makes a 





Hysteresis Motor Run? 


The starting action of clock-type synchronous timing motors is compared 


with salient-pole synchronous motors, then dealt with magnetically. 


Earl V. Cochran, Electrical Engineer, The Commonwealth Engineering Company* 


THE LARGE NUMBER Of small “flea power” timing motors 
in current use and the recent developmental activity 
in hysteresis motors in the fractional-horsepower class 
indicate the need for a clearer understanding of their 
operating principles. In an effort to simplify the ex- 
planation of how these motors operate, two ap- 
proaches are considered: One compares the hysteresis 
motor to the salient-pole synchronous motor; the 
other considers the development of starting torque 
according to simple laws of magnetism. 

The hysteresis timing motor utilizes magnetic hys- 
teresis principles to produce starting torque and pro- 
duces synchronous torque by creating rotating perma- 
nent magnets in a rotating field. The rated load can 
be started, brought up to synchronous speed and 
operated in synchronism regardless of load variations 
(within rated load) or varying input voltage. This 
motor has the further advantage of being able to ab- 
sorb sudden load changes while producing very little 
transient oscillation in the rotating member, since 
the hysteresis losses in the rotor produce effective 
damping. 

The operating principles of salient-pole synchronous 
motors are well known and have been adequately 
treated in the literature. The rotating magnetic poles 
must approach the speed of the rotating magnetic field 
before they will effectively lock together and produce 
synchronous torque. If the breakdown synchronous 
torque is exceeded, the rotating magnetic poles lose 
synchronism and drop to zero speed even if the load 
is removed because they are incapable of producing 
torque when the magnetic field is rotating at a dif- 
ferent speed than the magnetic poles on the rotor. 
Hence starting torque must be provided by auxiliary 





* Mr. Cochran is now with the Dayton Precision Mfg. Co. 
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starting means either built into the rotor or coupled 
to the shaft. 

Assume that under a hypothetical no-load cendi- 
tion, the magnetic-pole rotor is traveling in synchron- 
ism with the rotating field and is in exact phase with 
it. When a load is applied, the rotating member slows 
down momentarily and assumes synchronous speed 
again at some lagging phase displacement angle that 
is a function of the load. The rotor poles are usu- 
ally electromagnets from which the direct polarizing 
current is withheld until synchronous speed is ap- 
proached. If the conventional salient-pole synchronous 
motor had permanent-magnet rotor poles, they would 
not develop starting torque in a rotating field because 
the rotating field poles passing any specific rotor pole 
at rest would produce torque in one direction while 
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FIG. 1—Reaction of rotating field with 
permanent magnet rotor of hysteresis motor. 
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approaching the pole and in the opposite direction 
while receding from it. 

In the hysteresis motor, instead of salient poles, 
there is a smooth surfaced rotor made of permanent- 
magnet iron situated in an ideal rotating field. The 
magnetic poles on the rotor are induced by the rotat- 
ing field itself. It is not necessary to switch stator wind- 
ings or rotor elements during the transition from rest 
to synchronous speed. It has been noted that a salient- 
pole electromagnet rotor could produce power in a ro- 
tating field only when it was traveling at the same 
speed as the field and lagging it by some angle of 
phase displacement. In the hysteresis motor, even 
though the temporary permanent-magnet poles are ro- 
tating at field speed, this condition alone cannot pro- 
duce a torque. They must be made to lag behind the 
rotating field poles by some predetermined phase dis- 
placement angle depending on the hysteretic charac- 
teristics of the material as shown at A in Fig. 1. Those 
hysteretic characteristics are usually expressed in terms 
of a hysteresis loop such as the one shown at B. 

If a similar rotor of soft iron were to be substituted, 
no starting torque would be realized (excluding pos- 
sible eddy current reaction ) because the induced rotor 
poles would always be in exact phase with the rotat- 
ing field poles, and only radial forces would be pro- 
duced. In the case of the hysteresis rotor, however, 
there is a phase angle produced between the rotating 
field magnetomotive force and the magnetically in- 
duced rotor poles due to the hysteresis lag effect of 
the permanent-magnet material. 

The same requirements in the hysteresis motor as 
is necessary in a regular synchronous motor are now 
fulfilled: that is, rotor pole speed equal to rotating 
field speed and a displacement angle present between 
the rotor poles and the rotating field poles. It should 
be pointed out, however, that the hysteresis phase 
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FIG. 2—Physical design of rotor and stator 
of small hysteresis timing motor. 
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FIG. 3—Analysis of hysteresis motor torque 
according to simple laws of magnetism. 


angle shown at A, Fig. 1, is not the same as the dis- 
placement angle assumed by a synchronous motor 
rotor under a load, but each creates similar conditions 
necessary for the production of torque. Although the 
hysteresis motor has neither salient poles, d-c excita- 
tion, nor an auxiliary starting device, it is capable of 
producing a torque from zero speed up to, and includ- 
ing, synchronous speed. The torque produced is pro- 
portional to the sine function of the phase angle 
produced by the magnetic hysteresis effects. 

Since the induced magnetic poles on the rotor are 
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revolving at field speed, they are moving relative to 
the rotor surface at a speed depending on the rotor 
slip. With the rotor at rest the induced magnetic poles 
are traveling at field speed on the rotor surface. This 
relative speed is reduced as the rotor accelerates until 
synchronism is reached. Then the poles become rotat- 
ing permanent magnets at rest with respect to the 
rotor. Hence the hysteresis motor is actually capable 
of magnetizing its own permanent-magnet poles in the 
smooth rotor surface and operating in synchronism 
with the stator field. 

A surprising amount of synchronous torque can 
develop before slipping occurs. When the synchro- 
nous torque is exceeded and the rotor begins to slip, 
the torque does not drop to zero as in the case of a 
conventional synchronous motor. Generally speaking, 
these motors have constant torque characteristics from 
zero to synchronous speed. At synchronous speed it is 
possible to obtain a greater torque than the constant 
value of starting torque. 


Simple Magnetic Analysis 


Another. and somewhat different approach to the 
theory of operation of the hysteresis motor can be 
made by examination of a typical small hysteresis 
timing motor such as the one illustrated in Fig. 2. 
Since the motor has only one coil instead of a dis- 
tributed winding and is using copper shading coils 
to produce magnetic phase difference, it is difficult to 
consider its operation in the light of an ideal operating 
field. Instead, a series of equivalent simplified dia- 
grams, Fig. 3, are presented showing one set each of 
shaded and unshaded poles along with the exciting 
coil. The flat bar rotor is made of permanent-magnet 
material and the coil is excited by an alternating sine- 
wave voltage. 

At A let us assume that the magnetomotive force in 
poles J] and 4 had just reached a peak value ahead of 
poles 2 and 3 since the latter are influenced by shading 
coils consisting of one turn of copper. Magnetic poles 
are induced into the hysteresis material as shown. As 
the magnetomotive forces of poles 1 and 4 begin to 
decline, the corresponding magnetic flux retains its 
strength somewhat longer due to the phenomenon of 
hysteresis. This relationship is expressed clearly in the 
familiar hysteresis loop, Fig. 1, which is a plot of mag- 
netic induction B versus magnetomotive force H. As 
the magnetomotive force falls to zero, the flux value is 
still appreciable because the material has actually 
retained a portion of the induced magnetic strength 
and forms a small permanent magnet. How much the 
induced magnetic flux lags the magnetomotive force 
and the relative shape of their plotted functions de- 
pend on the type of magnetic material used and the 
energy level at which it is being operated. The cause 
(magnetomotive force) is diminishing faster than the 
effect (magnetic flux). 

In shaded poles 2 and 3, however, the magnetomo- 
tive force is just approaching a maximum while its 
magnetic flux strength is lagging behind due to the 
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FIG. 4—Force analysis of hysteresis timing motor. 


hysteresis effect. As shown by the arrows at B, the 
magnetomotive force appearing on poles 2 and 3 
reacts with the magnetic poles previously induced into 
the rotor bar by poles I and 4. Both forces are repul- 
sive and tend to force the rotor in the same direction. 
On the other hand poles 2 and 3 are also going to 
establish small temporary permanent magnets and 
partially destroy those already established. But tan- 
gential force producing the reaction described above 
takes place before this can happen or while it is hap- 
pening. The whole concept of being able to produce 
a net torque hinges on the fact that the effect (flux) 
is not in phase with the cause (magnetomotive force ). 
A net reaction is established between an immediate 
cause and a delayed effect. 

Diagrams C and D, Fig. 3, complete the cycle. At 
C poles 2 and 3 have induced small permanent mag- 
nets. At D, the magnetomotive force at poles 1 and 4 
is reappearing with opposite polarity because the a-c 
coil excitation has reversed. The condition is the same 
as at B, except the forces are both attractive. The im- 
portant thing is that throughout the cycle the tangen- 
tial forces are all in one direction, thus producing a 
net torque on the rotor, which is actually in circular 
form. When synchronous speed is reached permanent 
magnets are maintained on the rotor surface and the 
rotating element operates at a phase displacement 
angle that is a function of the load. 

It is hoped that the two approaches offered here 
might have stimulated interest in and helped in under- 
standing more fully the operation of the hysteresis 

(Continued on page 368) 
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Shock Resistance 





of Molded Thermosetting Plastics 


Useful data for design of shockproof equipment can be obtained by 


means of improved and simple Navy-developed test machine method. 


— NM 


Durinc Woritp War II it became evident that ship- 
board electric equipment affixed to the bulkheads and 
their structural members was receiving considerable 
damage from shock. The exact nature and charac- 
teristics of this shock and the shock motion produced 
are not completely understood, but the effects are rep- 
resented by sudden stresses in the equipment, pro- 
ducing sudden displacements of the mounting ele- 
ments. The effects are frequently so severe as to pro- 
duce malfunction of the equipment, partially because 
of the failure of the plastics insulation material to 
withstand the rupturing stresses. 

A suitable method for evaluating the comparative 
shock-resistance property of different insulation mate- 
rials has been investigated by the Material Laboratory 
of the New York Naval Shipyard, at the direction of 
the Bureau of Ships of the U. S. Navy. Objective of 
the investigation was the development of a simple and 
adequate laboratory test whereby the shock resistance 
of molded thermosetting materials could be evaluated 
using standard test specimens. 

The first procedures developed by the Material 
Laboratory were described in an earlier report pub- 
lished in ELectricaL MANUFACTURING. (1 ) +t These pro- 
cedures employed the Navy HI Shock Machine 
(“Light-Weight” type) and provided for evaluations 
on specimens in various types of mountings. The data 
obtained served to differentiate the various materials 


* Opinions or assertions contained herein are those of the authors and are not 
to be construed as reflecting the views of the Navy Department or the Naval 
Service at large. 

7 Italic numerals in parentheses apply to cited references at end of article. 
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as to their shock resistance. This method, however, 
was not entirely satisfactory. The evaluations were 
time consuming, the machine was bulky, and the 
necessity of repeated blows put a severe strain on the 
anvil plate, which was fractured several times during 
the course of the work. 

Further study led to the development of new pro- 
cedures in which the Navy HI Shock Machine for 
Electronic Devices (“Electronic” Shock Machine, 
sometimes referred to as the “Flyweight” Shock Ma- 
chine) was employed. This machine is illustrated in 
Fig. 1. The results obtained in evaluations employing 
this machine with various types of mountings spe- 
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cially developed for use with the machine are pre- 
sented here. A comparison of the results obtained for 
similar materials evaluated by both types of shock 
machines is also included. 

The materials represented in this investigation con- 
sist of molded phenolic compounds of the following 
military specification types: 


Cellulose filler Asbestos filler 


CFI-5 MFG 
CFI-10 MFI-10 
CFI-20 MFI-20 
CFI-40 MFH 


FIG. 2—The flexural shock-loading fixture supports two 
standard flexural test bars and is devised to be centrally 
mounted on the disk which is bolted to the right-angle 
bracket on the anvil table. Specimens are mounted on the 
threaded studs of the fixture and bolted with washers and 
nuts which are tightened with a torque wrench adjusted to 
provide a constant maximum torque. The inertial load con- 
sisted of weights fixed to the specimen by means of a bolt, 
washer, and nut passing through the center of the speci- 
men. Steel tubes, each % in. long and 4 in. OD 

serve as spacers between the specimens and loading fix- 
tures, and thus compensate to some extent for the possibly 
smaller shock impulse provided by this type of machine 
compared with the “Light-Weight” machine developed 
previously. (1) 
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FIG. 1—In this “Electronics” shock 
machine, the impulse is delivered by 

an 89-lb pendulum hammer striking an 
80-lb anvil assembly in the form of a 
horizontal table which is constrained 

to move in a horizontal direction. 

Shock absorbers are provided so that 

the table is stopped gradually. 

After each blow, a cam returns the 


Cc table to its starting position and 


raises the hammer to a preadjusted 
height where it is automatically 
D tripped. A mounting disk and bracket 
are employed as the base to which the 
various loading fixtures may be 
attached. Effect of the shock impulse 
is to suddenly drive the shock table 
forward until restrained by the shock 
absorbers. The table comes to rest 
after several rapidly, damped, 
oscillations. Mounting bracket 
and disk attached to the shock table 
are similarly driven forward 
suddenly and vibrate violently. 
Legend: A, right-angle mounting bracket. 
B, shock absorbers. C, scale. D, hammer. 
E, anvil table. F, roller guides. 


Flexural-, tensile- and. shear-shock tests (Figs. 2, 3 
and 4 show corresponding loading fixtures) were con- 
ducted along parallel lines, and in general accordance 
with the procedure employed for the shock tests on 
the Light-Weight machine as described in refer- 
ence (1). The shock impulse was generally provided 
by a blow of the hammer falling through a 60-deg 
angle. In tensile- and shear-shock determinations 
made on some of the materials, however, particularly 
those of low strength, the inertial weight of the mov- 
able portion of the fixture without additional weights 
was sufficient to produce failure. In such materials, 
the angle of drop was decreased to produce a smaller 
initial blow. The initial blow was established on the 
basis of trial tests and the blow was increased by 5-deg 
increments between each successive blow until failure 
was observed. If no failure occurred, the initial load 
was increased in steps until failure. To facilitate com- 
parison of the results obtained for different materials, 
the angle values were converted to equivalent load 
values for 60-deg blows. 

In addition to these flexural-, tensile- and shear- 
shock evaluations two series of evaluations were con- 
ducted for the purpose of obtaining a more direct 
comparison of the abilities of both shock machines in 
evaluating the shock-resistance property of various 
molded plastics materials. 

One series of evaluations consisted of tests con- 
ducted with the Light-Weight shock machine, and 
used flexural bars molded from the same batches of 
molding materials as were employed in the tests with 
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the Electronics machine. A flexural shock fixture 
adapted for use with Light-Weight machine was used. 
The other series of evaluations consisted of tests 
conducted on molded terminal blocks and also em- 
ployed both shock machines. It was considered de- 
sirable to include in the program a typical molded 
part as represented by terminal blocks and molded 
from various thermosetting materials. The materials 
employed were CFG, CFI-20, MFI-20, CMI-5 (cellu- 
lose-filled melamine) and glass-filled melamine. 


Discussion 

Examination of the evaluation data plotted on Fig. 
5 indicates that the relative variability differs for the 
various materials and shock tests. It is estimated, 
however, that the variability obtained was no greater 
than that shown by the data normally obtained in 
flexural-, tensile- or impact-strength tests for similar 
or comparable materials. 

A comparison of the average data obtained for the 
different materials indicates that even where the rela- 
tive variability ran high, the dynamic test methods 
outlined here appear to be reasonably capable of 
differentiating among the various types of materials 
with respect to shock resistance. The data obtained 
from all three types of shock-loading fixtures, flexural, 
tensile and shear, tended to arrange the materials in 
approximately the same order of merit. 

The most satisfactory results, however, appear to 
have been obtained with the flexural-loading fixture. 
Further, the new-type standard flexural bar of %-in. 
thickness is easily accommodated by the flexural 
shock-loading fixture and is considered preferable to 
the %-in. bars. The use of the %-in. bars increased 
the range of inertial loads that can be supported by 
a specimen. It also extends the usefulness of the 
machine to include shock tests on materials of very 
high shock resistance, such as the recently developed 
glass-filled melamine and silicone materials and, pos- 


FIG. 3—The tensile shock-loading fix- 
ture employs a flat strip 4 in. long by 1 
in. wide by 1% in. thick machined to 
form the specimen which is mounted 
between two sets of jaws that conform 
to the curvature of the specimen. The 
outer pair of jaws is fixed to the body 
of the jig which is bolted to the hori- 
zontal table and receives the impulse 
transmitted through the jig. The inner 
pair of jaws is attached to the inertial 
load and is arranged to roll freely on 
horizontal surfaces along an axis par- 
allel to the axis of the specimen. In- 
ertial load consists of the inner jaw 
and its attachments, and is provided 
with a threaded bar to which slotted 
weights are fixed by means of a nut. 
The shock blow causes a sudden dis- 
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placement of the tensile jig including 
the outer pair of jaws. A tensile stress 





sibly, even the rubber phenolics. Because of the com- 
paratively large inertial loads required for the tensile- 
and shear-shock tests, the use of these tests to evaluate 
shock resistance does not appear practical. Another 
reason for favoring the flexural shock test using flex- 
ural bars is that it simulates shipboard installation 
conditions to a greater extent. 

The correlation tests also tend to arrange the vari- 
ous materials in substantially the same order of merit 
as the other shock tests. It is noted that all eight 
phenolic materials selected for the flexural shock tests 
fell within the range of the machine, since they did 
not fail when subjected to one shock blow at the 
minimum possible load and did fail within the range 
of inertial loads which extended to 0.44 Ib. In the 
corresponding flexural shock tests on the Light Weight 
machine the range of inertial loads was not sufficient 
to cause failures on the CFI-20 and CFI-40 materials. 
It would, therefore, appear that the 2000-lb shock im- 
pulse supplied by the Light-Weight machine is less 
severe than the shock provided by the 60-deg drop of 
the hammer of the Electronics machine. On the other 
hand, all five types of terminal blocks selected for 
tests in the Light-Weight machine fall within the 
inertial load range of the fixture employed. On the 
Electronics machine, however, the same range was 
unable to produce failure in CFI-20 and MFI-20 ter- 
minal blocks. These differences may well represent 
the effects of the difference in the shock motions and 
in the frequency components, with the vibrational 
stresses contributing to the process of fracture in the 
two machines. 

The average shock resistance data obtained for the 
four CFI materials arrange the materials in the same 
order of merit as their Izod classification. (2) The 
average shock resistance data on the mineral-filled 
materials, however, do not arrange the materials in 
the same order of merit except in a very broad sense. 

These data, however, indicate that the materials 





is developed owing to the inertia of the 
inner jaws and its attached load. 
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FIG. 5—Comparison of shock resistance properties of molded phenolic materials. The CFI speci- 
mens refer to cotton-filled grades, the MFG, MFH, and MFI specimens to asbestos-filled. All samples 
from which test specimens were prepared were molded by the Material Laboratery, except MFI-10. 


tested differ far less in shock-resistance properties than 
indicated by the Izod impact test. Impact tests alone 
therefore cannot be depended upon to correctly eval- 
uate the relative shock resistance characteristics of 
widely different types of materials. 


Conclusions 

In conducting these tests, it was recognized that the 
resistance of a material to shock may be dependent 
upon factors other than those which control its re- 
sistance to impact blows imparted by a. striker, 
whether it be a pendulum or a falling ball. These 


FIG. 4—The shear shock-loading fix- 
ture uses a 4 x \%% x 4-in. specimen 
mounted as shown with the 4-in. side 
in the vertical plane and clamped 
firmly between a fixed and movable 
block. The fixed block is attached to 
the body of the jig which is bolted to 
the horizontal table and receives the 
impulses transmitted through the jig. 
The movable block is attached to the 
inertial load and is arranged to roll 
freely on the horizontal surface along 
an axis parallel to the lengthwise di- 
rection of the jig. Inertial load consists 
of the movable block and its attach- 
ments and is provided with a bar to 
which slotted weights are secured by 
means of a nut. The maximum load 
that could be accommodated is 25 Ib, 
including the movable block and at- 
tachments. One of the disadvantages of 
the method is that any failure occurr- 
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ing in the specimen, other than a com- 
plete fracture, could not be detected 


factors are considered incorporated to a great extent 
in both machines and hence the shock tests provided 
by the machines are considered to be of a simulative 
type and to afford the best basis available for estimat- 
ing the comparative shock resistance of plastics 
materials. 

On the basis of the accumulated data and from a 
comparison of all the procedures studied and de- 
veloped it appears that the flexural shock tests em- 
ploying the Electronics shock machine offer the sim- 
plest and most convenient method for laboratory 


(Continued on page 368) 





unless the specimen is removed from 
the jig and inspected. 
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Pushbuttons and 





Selector Switches 


A survey of available types of allied pilot devices for remote control of 


industrial machine drives; for automatic cycle control functions as well 


as simple starting and stopping of motors through magnetie“contactors. 


Mark Morgan, Electrical Engineer, Endicott, N. Y. 


PUSHBUTTON or magnetic control has become the 
synonym for automatic or remote control, as used for 
one or more of the following reasons: 

Safety. When the line voltage at the motor (or 
equivalent power device) is high and would con- 
stitute a hazard in hand-operated equipment, push- 
buttons are used. High-voltage motor controllers are 
located where wiring between them and the motors 
cannot come in contact with the machine operator; 
their magnetic coils are energized through pushbut- 
tons and wired in a low-voltage circuit fed by an 
isolating step-down transformer, or by a separate 
power supply. 

Economy. When the distance between the supply, 
the power devices and the control station is such that 
it would be impractical and uneconomical to run 
heavy polyphase power leads from one to the other. 
The magnetic devices are located close to the asso- 
ciated motors, and only the small size control wiring 
is run to the pushbutton station. 

Protection. When the’ machine is such that it must 
have low-voltage protection. This implies that if a 
voltage dip or failure occurs, the motors will not auto- 
matically restart upon power return. 

Centralization of Control. When the machine is 
equipped with a plurality of motors, or when the 
machine functions are several and complex, and a 
large number of pushbuttons, indicating lights and 
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other pilot devices are needed, it is convenient to 
mount them together on a single control station read- 
ily accessible to the operator. If hand-operated de- 
vices were used a bulky switchboard would be the 
likely result. 

Avoidance of Operator Fatigue. Hand-operated 
switchgear requires an appreciable amount of me- 
chanical effort to operate, depending upon its size. If 
switching were to be done frequently, such an effort 
would become highly objectionable. Magnetic con- 
trol overcomes this objection. 

Longer Life. Manual switches are not designed for 
frequent operation; it is to improve their life that 
pushbuttons are an advantageous substitute. 

Automaticity. There are countless motor-driven ma- 
chines and equipment that are controlled not by the 
human hand, but by another device, such as a float 
or a pressure switch, a timing unit, a temperature 
sensing apparatus and the like. Magnetic controls are 
needed here for reasons of automaticity, but it is 
necessary to have pushbuttons to manually duplicate 
the control functions in order to make adjustments, 
set-ups and tests. 

Compactness of Design. In the majority of indus- 
trial machines, and in particular in machine tools, the 
space available for the application of electrical con- 
trols is very limited. Manual switchgear is bulky and 
large compared to pushbuttons plus their open-type 
magnetic units. 
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FIG. 1—A variety of pushbutton types. 
A, Square D oiltight station with mushroom type head, 
shown in exploded view above. 

B. Allen-Bradley Start-Stop pushbuttons and pilot light 
mounted on plate for installation on machine enclosure. 


C. General Electric pushbutton stations in dust-tight 
and watertight enclosures. 























FIG. 2—Pushbuttons, 
selector switches 

and pilot lights are 
assembled in this 
Allen-Bradley 
multiple control unit. 





Appearance. Pushbuttons are available today in 
such a variety of mountings, colors, finishes, etc., as to 
provide an ideal means for ease of selection in case of 
multiple and complex controls. And they often con- 
stitute an eye appealing feature to enhance the over- 
all appearance of the machine. 

Flexibility of Control. On large machine tools, like 
planers, the operator must be able to move within a 
defined area, or from one side of the machine to the 
other, without losing reach of the control means. A 
similar condition exists on floor-operated cranes. Here 
pendant pushbutton stations are provided, attached 
to cables or flexible conduits. Obviously stationary 
hand-operated switchgear would not offer the same 
flexibility. 

A survey of manufacturers’ publications discloses 
that pushbuttons and allied control devices are avail- 
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able in an astonishingly large variety of specifications, 
mounting, sizes and types, from both a mechanical 
and an electrical viewpoint. 

To cover and classify the complete field would be 
impractical and would result in groups which overlap 
rather than exclude each other. Consequently the 
following comments are merely a summary of general 
scope. There are two basic types of pushbuttons, en- 
closed and open. 

Enclosed pushbutton units, or units mounted in 
enclosures supplied by the electrical manufacturers, 
include “general purpose” enclosures for surface 
mounting (NEMA 1) and for flush mounting (NEMA 
lb), the latter by far the more common type. En- 
closures are also available in watertight construction 
(NEMA 4); dust-tight (NEMA 5); explosion-proof 
(NEMA 7); oilproof (NEMA la and 12); and haz- 
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FIG. 3—Westinghouse pilot light with 
mounting dimensions interchangeable 
with pushbutton units. 





FIG. 4—Rod-operated Stop 
button on General Electric 
pendant-type pushbutton made 
of fabricated sheet steel. 


ardous dust-tight 
illustrated in Fig. 1. 

Some enclosures, Fig. 2, are capable of carrying any 
number of units from one to sixteen and even more. 
Pushbuttons, selector switches and pilot lights are 
often made with the same diameter so they can be 
mounted together on the plate of a single enclosure, 
Fig. 3. They can be shifted at assembly. by the user, 
and the nameplates oriented for vertical or horizontal 
mounting. Pendant stations fall in this group: they 
have a tapped pipe hole at the top for conduit con- 
nection, usually % or 1 in., and a hook or bracket for 
chain hanging. For planer control a rod-type button 
may be mounted at the bottom to trip at minimum 
pressure upward or sideways, Fig. 4. 

Open types include the oiltight heavy-duty push- 
button units developed primarily for use on machine 
tools. The electrical block on which the contacts are 
mounted is protected against oil, coolant, dust, etc., to 
all of which the mechanical operating parts may 
safely be exposed. Oiltightness is often accomplished 
through “a treated leather or composition diaphragm 
between operating buttons and switch mechanism.” 
(NMTBA-JIC Standards E2. 6. 6), Fig. 5. 

Open-type buttons are in general used in flush- 
mounted stations when standard plates would not 
blend with the machine contours. This happens when: 
(a) open buttons extend into a machine cavity or 
compartment covered by an odd-shaped plate; (b) the 
grouping of buttons calls for uneven spacing in order 
to facilitate selection of control; (c) the nameplate 
must be engraved with special or unusual lettering; 
(d) buttons must be mixed on a single mounting sta- 
tion with other devices or with other buttons of dif- 


(NEMA 9). Typical units are 
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FIG. 5—Synthetic rubber cup is 
placed over the operating rod of 
this Allen-Bradley heavy duty 
oiltight pushbutton. 


ferent manufacture, Fig. 6; (e) buttons are used only 
as means to carry electrical switching contacts, and 
special mechanical operators are provided by the 
machine builder. 

Forms. To the machine designer an ever increasing 
variety of colors and forms of pushbuttons is offered 
by the manufacturers to meet the exacting demands 
of modern control. One manufacturer lists units in 
the following standard colors: Black, red, yellow, 
green and white. Heads of operating units are avail- 
able in various heights. The conventional type is flush 
with the stationary ring of the button in order to pre- 
vent faults should the operator accidentally lean or 
touch the station. Buttons raised % or % in. are often 
used on pendant stations. Palm or mushroom types, 
raised 1% to 2 in. approximately, with head about 
1'2 in. in diameter, are favored in multimotor control 
to serve as master stop or emergency buttons, Fig. 7. 

There are also attachments or special features avail- 
able such as: Coin-slot selectors; key-operated se- 
lectors; buttons with padlock provision; buttons with 
maintained contact provision; lock-out attachments, 
Fig. 8; jogging attachments, Fig. 9; gloved hand ex- 
tensions, and others. 

Legend plates are interchangeable and can be 
usually added to either mounted or unmounted but- 
tons, and are suitable for horizontal or vertical stations. 
There is a large variety of available markings, but 
for the unusual design cases, blank nameplates can 
be obtained for custom engraving. 

The diversification in geometrical and physical 
properties of pushbuttons is not matched in elec- 
trical characteristics. Basically, contacts of pushbut- 
tons are normally open (NO) or normally closed 
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(NC), and are used singly, in sets of two, or some- 
times in sets of four. 

In the common case of two sets of contacts, one 
NO and one NC, the NC contacts usually open be- 
fore the NO contacts close (break before make); but 
it is possible to obtain the opposite condition of over- 
lapping contacts (make before break). There are cir- 
cuits which require two sets of NO or two of NC 
contacts; also four sets of contacts, two NO and two 
NC. Buttons to meet these specifications are usually 
available in the heavy duty oiltight form only. 

Selector switches come in two-position and three- 
position form and have contact combinations for sin- 
gle and double pole, single and double throw circuits. 
Refer to Fig. 10 for a graphic representation of 
selector switch circuitry. 

In general, pushbuttons and selectors designed for 
industrial machines are insulated for 600 volts a-c, but 
this rating does not imply that such voltage is a good 
value for operating pushbutton circuits. In fact the 
trend is to limit the voltage to 115 volts a-c or 40 
volts d-c. In the NMTBA-JIC Standards, 115 volts 
a-c is mandatory. For this reason it is questionable 
whether electric clearances for 600 volts are needed, 
particularly when it results in larger units in applica- 
tions where space is at a premium. 

Current rating for contacts is limited to 10 amp con- 
tinuous, a generous value for the average application. 
The “break” current is smaller; it decreases inversely 
with the voltage and the inductance of the load cir- 
cuit. The following tables are generally used as ref- 
erence for safe break values of pushbuttons contacts: 


Alternating Current Direct Current 


Line Standard Heavy Standard Heavy 
Voltage duty duty duty duty 
110 3 amp 6 amp 1 amp 2.2 amp 
220 a 3 ra oa” ba * 
440 be Le. 1 i 
550 ES io” oo” oA” 


The maximum inrush current permissible is 30 amp 
at 110 volts for standard duty, 60 amp for heavy 
duty units; 5 amp at 550 volts standard duty, 12 amp 
for heavy duty units. 

For the purpose of analysis, circuits entailing use 
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FIG. 6—Assemblage of pushbuttoms and 
selector switches with other control de- 
vices on Reed-Prentice milling machine. 


of pushbuttons and selector switches may be reduced 
to a few basic types, some of which are shown in the 
form of elementary wiring diagrams. It is assumed 
that the pushbutton units are wired in a circuit sepa- 
rate from the power circuit. The controlled device is 
represented by a letter within a circle; it may be a 
magnetic motor starter, a relay, contactor or similar 
unit capable of carrying an auxiliary (holding) con- 
tact. In the case of a solenoid, a relay will be wired in 
parallel with the solenoid coil to provide auxiliary 
contacts. 

Fig. 11 represents the most common form of start- 
stop control. It affords low-voltage protection to the 
motor in the sense that after a voltage dip or line 
failure the motor does not automatically restart upon 
restoration of power. It is often referred to as three- 
wire control because three leads must be brought to 


FIG. 7 (Left)—Mushroom head operator for Westinghouse master Stop. FIG. 8 (Middle)—Padlock Attachment on Stop 
button allows locking of button in depressed position in this Allen-Bradley station. FIG. 9 (Right)—General Electric 
oiltight Jog-Push unit combines a selector switch with a pushbutton. 
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FIG. 10—Basic contact combinations for pushbuttons and selector switches. 





the start-stop station (leads 1, 2, 3). Three leads are 
also brought to the magnetic starter. The buttons are 
of the momentary or instantaneous contact type; when 
pressure is relieved they reset automatically through 
action of restoring springs. Circuit of coil M is closed 
initially through action of the start button, and is held 
closed through the holding contact M, which by- 
passes the normally open contacts of the button. 

Fig. 12 represents the condition of a non-reversing 
starter operated by two or more stations. All stop but- 
tons must be wired in series with each other and with 
all the start buttons; all start buttons are wired in 
parallel. The same considerations made for Fig. 11 in 
regard to low-voltage protection apply in this case. 
However the term “three-wire control” is appropriate 
only for buttons a. Basically this is the circuit to 
interlock the pushbutton control of a motor with 
contacts of other magnetic devices: Any magnetic NC 
contact used to open the circuit to coil M will be 
wired in series with the stop buttons; any NO mag- 
netic contact used to close the circuit to M will be 
wired in parallel with the start buttons. 

When low-voltage protection is not required, or 
when no holding contact is available, the start-stop 
scheme of Fig. 13 is used with so called two-wire 
control. In diagrams of Figs. 11 and 12 the push- 
buttons are only electrically interconnected, so that 
they often are mounted in separate enclosures. In- 
stead, circuit A of Fig. 13 requires both electrical 
and mechanical connections between the two buttons, 
inasmuch as closing of the start button restores the 
stop button to a closed position, and opening the stop 
buttun restores the start button to an open position. 
Consequently both buttons must be mounted in a 
single enclosure, close enough for a suitable linkage. 
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The spring-return buttons used in the circuits of 
Figs. 11 and 12 have NO and NC contacts as defined 
by the condition to which the contacts revert when 
they are not operated. For the buttons of circuit A, 
Fig. 13, on the other hand, the terms normally open 
or normally closed would be inappropriate, inasmuch 
as either contact can assume and remain in either 
position “normally.” Functionally, contacts in a cir- 
cuit may still be termed as NO or NC; but it is an 
arbitrary definition rather than a true relationship be- 
tween the reality of the contacts and the symbolism of 
the diagram. 

For circuit A of Fig. 13 can be substituted circuits 
B and C which show an off-on two-position selector 
switch, and a single-pole single-throw toggle switch, 
respectively. 

Circuit A of Fig. 14 applies to a reversing motor 
drive with low-voltage protection. Short-circuit pro- 
tection is accomplished through pushbutton inter- 
lock: Depressing the forward button opens the circuit 
to the reverse starter which is wired in series with the 
NC reverse button contacts; depressing the reverse 
button de-energizes the forward button in a corre- 
sponding manner. If the buttons are mounted together 
in a single enclosure, six leads are required for remote 
control. The forward and reverse buttons must carry 
one set of NO and one of NC contacts of the break- 
before-make type. With this setup, the drive can be 
reversed in either direction without intermediate 
operation of the stop button. Accidental simultaneous 
operation of both forward and reverse buttons does 
not start the drive in any direction and does not short- 
circuit the power leads. 

Circuit B of Fig. 14 also applies to a reversing 
drive with low-voltage protection. By comparing with 
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FIG. 11—Non-reversing motor started using single Start-Stop station, or so called “three-wire control.” FIG. 
12—Two or more Start-Stop stations used with a non-reversing starter. FIG. 13—Two-wire control of a non- 
reversing starter involves either a mechanically interlocked pushbutton or switches of the selector or toggle type. 





circuit A it will be noted that only four leads are 
brought to the remote control unit, and that the for- 
ward and reverse buttons require just one set of 
NO contacts each. However the magnetic starters F 
and R require each an additional NC auxiliary con- 
tact, wired in series with the opposite coil (contact F 
in series with coil R and vice versa). 

With method B of Fig. 14 it is not possible to re- 
verse the drive without first operating the stop button. 
Accidental operation of both buttons protects the drive 
against a short circuit only to a limited extent. There 
must be sufficient time lag in the operation of the 
buttons to allow for one of the starters to pick up 
ahead of the other. Should a brief hunting occur, it 
may be a cause for a dead short of the power leads. 

In circuit C, Fig. 14, the same components are used, 
but it is possible to reverse the drive without first stop- 
ping. A drawback of this circuit is that if the push- 
buttons are operated simultaneously, regardless of 
whether there is a time delay in their operation, the 
respective contactors will energize simultaneously, 
with resulting short circuit of the power leads. If such 
an occurrence is likely, a mechanical interlock between 
the magnetic reversing contactors is a desirable pre- 
caution, but it is not a complete remedy against 
trouble. In this case the magnets of the contactors do 
not seal, and a prolonged application of the inrush 
current will cause rapid temperature rise in the coils 
to the point of probable failure. 

When directional control is to be obtained with 
more than a single button, the method of diagram A, 
Fig. 14, would change to that of Fig. 15 using an addi- 
tional forward-reverse-stop station. The features of 
Fig. 14 circuits are maintained. 

Schemes B and C of Fig. 14 are also susceptible of 
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control from more then one button. The additional 
buttons for forward or reverse control (two or more) 
are wired in parallel with those shown. Only two leads 
are necessary for each additional button. 
A simple method of reversing control is illustrated 
in Fig. 16. The total number of components is three 
(Continued on page 372) 
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FIG. 14—Three variations of a reversing motor starter with 
low-voltage protection, using a single Forward-Reverse- 
Stop pushbutton station. 
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FIG. 1—Motor drive replaces 
manual feed to dispense 
precisely controlled lengths 
of moistened gum tape at high 
speed. Single one-finger 
operation selects length of 
feed, engages feed clutch and 
starts motor; at end of tape 
feed, clutch shifts drive to cut 
off and then shuts off motor. 








For better sealing moistening 
water is warmed by cartridge 
heater, with temperature held 
by a thermostat. 


SEROTEC SONNE SDIRSES ERNE ES IE 


FIG. 2—Dial mechanism selects any 
feed length from 3 in. to 39 in. 
Rotation of dial moves pins out of 
seats in cam plate, depressing 
switch-operating spring and throwing 
snap-action switch. This switch 
energizes clutch solenoid that 
engages tape feed and starts motor, 
rotating the drive shaft and worm 
gear; when pins in follower plate 
drop into seats in cam plate, 
solenoid switch opens and clutch 
engages a l-revolution drive 

for shearing. 
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Powered Dispenser 
for Gummed Tape 


When length of tape required is dialed, motor drive delivers exact length and 


automatically engages power shear; moistening water is heated for better adhesion. 


H. W. Hempel, Vice President, Marsh Stencil Machine Company 


GENERAL-PURPOSE portable machines for dispens- 
ing moistened gummed tape for use in sealing 
packages have always been manually operated. 
With length of the tape dispensed and rate of 
dispensing dependent on the operator, variations 
in production rate and material losses were un- 
avoidable. In addition, heavy rubbing ordinarily 
was necessary on the applied tape in order to get 
a good seal and to prevent detaching after the 
tape dried. It appeared that there might be a 
market for an automatic tape dispenser for 
industrial service, and a field survey was under- 
taken. 

This survey indicated that such a machine 
should deliver any length in any sequence with- 
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out any additional operation to set stops. While 
it appeared desirable for the machine to deliver 
any length of tape, the survey showed that 
lengths less than 3 in. or longer than 39 in. were 
seldom needed. But a high dispensing speed was 
important—the operator should not have to wait 
for the machine. Also the machine had to take 
standard rolls of gummed tape with easy loading 
and the unused roll of tape in view. 

Tests established that best sealing with mini- 
mum manual effort was done with the moistening 
water at a temperature between 140 and 180 F, 
depending on the type of adhesive, weight of 
paper and thickness of coating. At room temper- 
ature wetting action was incomplete and heavy 
rubbing usually was necessary to make the tape 
stick. With moistening water at too high a tem- 
perature the seal tended to fail. 

But with all these advantages the machine 
would not find a market unless the potential sav- 
ings in a few months of operation could equal 
the cost of the machine. 

These factors indicated that a successful pow- 
ered tape dispenser must meet the following 
requirements: 

1. Single control operation for selecting tape 
length and dispensing. 

2. Tape length from 3 in. to 39 in., with 
double the maximum length available if 
wanted, to be dispensed in 1 sec or less. 
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3. Moistening water temperature adjustable 
from “off” to 180 F. 

4. Self threading with an open tape well. 

5. Sturdy enough to stand up under contin- 
uous operation. 

6. Selling price not to exceed $200. 

These were the design requirements set up to 
guide the development of the Marsh Electric 
Dial-Taper shown in Fig. 1. Major design prob- 
lems encountered were the development of 
adjustable feeding mechanism, selection of the 
drive system and the water heater. The method 
of tying together the cut-off and feeding oper- 
ations was also a tough one particularly in main- 
taining uniformity in length in combination with 
high-speed delivery. 

After considering a variety of length control 
systems, a method using thirteen 3-in. increments 
plus a finger stop proved to be the most simple 
and reliable. A 14-hole dial similar to the dial on 
a telephone selects the length; one switch and 
one set of selector pins engages the tape drive 
for the desired length. 

This method avoids the mechanical complica- 
tion of multiple push buttons and contacts, 
relays, gears or other connecting elements. As 
shown in Fig. 2, the dial system is simple, and 
energizes the drive motor only when tape is 
being dispensed. Through a gear reduction and a 
solenoid-operated clutch the motor drives shaft 
A which carries a knurled wheel B and a steel 
worm. The knurled wheel feeds the tape for- 
ward; the worm engages a bronze worm gear C 
which rotates the follower plate D. The ratio of 
gear reduction and feed wheel diameter gives 
42 in. of tape feed for one complete revolution of 
the worm gear. When the drive is at rest, pins in 
the follower plate rest in “dwells” in the lower 





face of the cam plate E, being held against the 
cam plate by spring F; in this position the snap- 
action switch G is held open, and the motor and 
clutch solenoid are disconnected from the line. 
A detent spring fixed to the dial shaft keeps dial 
from moving as the follower plate rotates. 

When the dial is advanced manually for the 
desired amount of tape feed, as indicated by 
numbers opposite dial holes on the fixed dial 
plate, the cam plate E forces the pins down, 
pushing down the spring F which closes the 
switch G. This operates the solenoid which en- 
gages the gear drive and operates a switch to 
start the motor. The motor continues to run, 
turning the worm gear which carries the follower 
plate around until the pins again enter the 
dwells in the cam plate and the solenoid is de- 
energized. 

Two functions are performed by the solenoid 





FIG. 3—Driven gear at top is 
shifted out by solenoid to 


feed drive; motor switch is 
closed at end of solenoid 
travel to start the motor. 
When solenoid is de-energized 
at end of required tape feed, 
shifter fork moves the driven 
gear back into engagement 
with a similar dog clutch on a 
l-revolution drive for the 
cut-off operation with motor 
power supplied through back 
contacts on the motor switch. 
At end of cut-off a cam on the 
cutter clutch moves the shifter 


motor switch is open. 
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engage a dog clutch on the tape 


fork to a central position where the 


as it is energized. The armature to which the 
shifter fork is attached, see Fig. 3, moves the 
driven gear out on its shaft to engage the dog 
clutch pinned to the shaft extension. At the same 
time, travel of the shifter fork closes the out- 
board contacts on the motor switch, and starts 
the motor. At the conclusion of the preset tape 
feed, the solenoid is de-energized and a spring 
returns the armature, shifting the fork in. This 
disengages the tape drive and through another 
dog clutch on the other side of the driven gear 
engages a l-rev clutch to operate the tape cutter. 
As the shifter fork comes to rest, the back con- 
tacts on the motor switch apply power to the 
motor for the 1 revolution during which a cam 
operates the tape cutter. At the end of the l-rev 
power interval a cam on the driven clutch mem- 
ber pushes the dog clutch out of engagement, 
moving the shifter fork out and opening the 
motor switch. In this position the drive is ready 
again for a dial operation. 

Advantages of this system are that length of 
tape is unaffected by motor coasting, and motor 
power is applied to tape cutting. This makes pos- 
sible a high rate of tape feed without loss of 
accuracy, and use of full motor power for tape 
shearing. Only two switches are required. Ade- 
quate power for shifting the clutch is provided by 
a small solenoid drawing only % amp. 

In developing the heated water feature it was 
found that a power input of 75 watts was re- 
quired for quick warm-up and to hold 180 F 
under lowest probable operating temperature. 
Since some range of adjustability was needed to 
cover varying temperature requirements for dif- 
ferent types of tape, the thermostat setting had 
to be accessible. To avoid unnecessary power 
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FIG. 5—View from the rear showing the self-threading 





















feature for tape. Position of spout on water bottle in tank 


keeps level constant; tank height is adjustable. 


consumption during idle or night periods a pilot 
light was required on the front of the machine 
to indicate when power was on. 

Thermostat is the bimetal type located on the 
mounting plate behind the removable water tank, 
as shown in Fig. 4. The heater is a sealed 115- 
volt 75-watt cartridge located in a brass tube on 
the mounting plate, which serves as the support 
for the water tank as well. The cast aluminum 
water tank has a clearance hole for the heater 
cartridge, providing good heat conduction while 
permitting ready removal of the tank without dis- 
turbing electrical connections. 

The thermostat responds to heat radiated and 
conducted from the tank wall, and is adjusted by 
means of a screw that is readily accessible after 

(Continued on page 372) 
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FIG. 4—Electrically heated water tank is supported by brass tube enclosing cartridge heater (arrow). With thermostat 
and heater both located on the mounting plate, water tank can be removed without disturbing electrical connections. 
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Evaluation of 


ore Materials 


for Magnetic Amplifiers—I] 


Continuation of discussion of factors influencing performance 


of mag-amp cores. Experimental circuit is presented for 


obtaining a control curve for a self-saturating magnetic 


amplifier in three steps. Practical design application is 


illustrated by effect of various factors on control curve. 


D. C. Dieterly, Research Laboratories, Armco Steel Corporation 


Part I described how the performance of core mate- 
rials could be predicted on the basis of flux-current 
loops made on an oscillograph. In line with this same 
form of analysis, Fig. 9 shows flux-current loops for 
several nickel-iron materials made with the maximum 
ampere-turns twice that of the coercive value, using 
sinusoidal flux. This test is in accordance with stand- 
ard practice (4)* sponsored by the Subcommittee on 
Magnetic Materials of the AIEE Committee on Mag- 
netic Amplifiers. The loops A, B and C are for three 
different thicknesses of Armco Orthonik, an oriented 
48 per cent nickel-iron alloy. These examples repre- 
sent about the highest degree of rectangularity that 
reasonably could be expected for this alloy—approach- 
ing true material characteristics quite closely. Con- 
sequently they are not necessarily representative of 
the average quality obtainable on a commercial basis, 
if normal variations in core fabrication are taken into 
consideration. Stacked cores made from punched lam- 
inations are practical for some magnetic amplifier 
designs where very high gain is not needed, and are 
somewhat easier to produce to close magnetic toler- 
ances. Pictures D, E and F of Fig. 9 show flux-current 





* Italic numerals in parenthesis apply to references at end of article. 
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loops for stacked cores of IDU laminations, an espe- 
cially favorable lamination type for nickel-iron alloys. 
Laminations for these cores were punched and an- 
nealed by the Magnetic Metals Company of Camden, 
N. J. Note that in F, the sensitivity of both the hori- 
zontal and vertical scales is twice that for the other 
five loops. 

When the designer wants data for detailed design 
work the information given by normal dynamic flux- 
current loops is not sufficient. For this purpose, the 
test circuit shown in Fig. 10 has been found to be 
invaluable. Here the loop-tracing circuits are con- 
nected to the windings of a core operating in a self- 
saturating mag-amp circuit. A d-c bias, or control cir- 
cuit, is provided, having sufficient impedance in 
series to prevent noticeable loading. To ascertain 
material characteristics as reliably as possible, the 
back leakage of the rectifier should be negligible. 
In tests carried out at the Armco Research Labora- 
tories the rectifier was the most efficient dry-type 
rectifier available—the new G-10 Germanium Power 
Rectifier produced by the General Electric Company. 
For materials of extremely low coercive force, a 
vacuum-tube rectifier may be necessary. Values of 
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V4 in. wide, 
ID = 1% in., 
OD = 2 fa. 


(A) 1-mil Armco Orthonik 
f=400 cps 
Bisex —14.9 kga 
(NI) -=0.22 amp-turns/cm 
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1-DU laminations, 
V4 x V2 in. 
cross section 


(D) 6-mil Armco Orthonik 
f—60 cps 
Binax12.8 kga 
(NI) -=0.19 amp-turns/cm 














(C) 4-mil Armco Orthonik 
f=—400 cps 
Binax—14.8 kga 
(N/) =0.36 amp-turns/cm 


(B) 2-mil Armco Orthonik 
f=—400 cps 
Baa kga 
(NI) -=0.30 amp-turns/cm 





(E) 6-mil Armco Orthonik 
f=—400 cps 
Buax—13.9 kga 
(NI) 0.37 amp-turns/cm 


(F) 3-mil 4-79 Permalloy 
f—400 cps 
Buax—68 kga 
(NI) 0.07 amp-turns/cm 


FIG. 9—Flux-current loops for various Ni-Fe alloy core materials used for mag-amp 
applications. All tests were made at NIy equal to 2 (NI.) with sinusoidal flux. 
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load resistance are chosen for the voltages and fre- 
quencies of interest. A vacuum-tube flux voltmeter 
and a thermocouple type ammeter enable readings 
of flux linkages and rms load currents to be taken 
simultaneously with readings from the biased loop 
displayed on the oscillograph screen. 

With the aid of this equipment the control mag- 
netization curve for a core design of any material may 
be obtained easily, and with good reliability. Fig. 11 
shows the first step in the procedure. With the rectifier 
short circuited and no d-c bias, the normal dynamic 
magnetization curve at the desired frequency is ob- 
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Fig. 10—Circuit diagram of 
equipment using a cathode-ray 
oscillograph to display flux- 
current loops for specimens of 


core material operating in a 
half-wave self-saturating 
magnetic-amplifier circuit. 


tained by determining the (NI), values for normal 
flux-current loops having their tip inductions at vari- 
ous points above, and perhaps just below, the knee 
of the magnetization curve, and plotting them as a 
function of B,,. Since the region above the knee is 
quite reversible, as shown by the picture at the right 
(made with horizontal sensitivity only one-tenth that 
of the picture on the left), we can be sure that the 
tips of biased loops obtained with the rectifier in the 
circuit will also fall on this same curve within test 
error. 

Then, with the rectifier in the circuit, the bias cur- 
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7 NORMAL DYNAMIC MAGNETIZATION CURVE, LOCUS OF TIPS OF FLUX-CURRENT LOOPS 
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rent and supply voltage are adjusted to provide a 
flux swing between the positive and negative knees. 
Next the bias current is changed so as to shift the 
operating point over the desired control range, and 
adjustments made in the load resistance and a-c sup- 
ply voltage to give the desired (NI), value at maxi- 
mum load current. Using calibrated scales, the point 
of initial flux change B, (the lower tip of the biased 
loop) is positioned to the left of the zero axis to a 
point equal to the biasing ampere-turns (calculated 
from d-c bias current, bias turns and path length). 
The value of (NI),, then can be read from the screen, 
and the corresponding value of the tip induction at 
(NI), obtained from the normal dynamic magnetiza- 
tion curve previously obtained. The pattern is then 
positioned vertically to put the tip at the proper in- 
duction value with respect to the zero axis of induc- 
tion; so that the initial operating induction B, is di- 
rectly indicated on the screen. This is the second step 
in getting the control magnetization curve. 

Fig. 12 shows typical patterns for the biased loops 
used to obtain the control curve for a toroidal core of 
l-mil Armco Orthonik. The loops A, B and C were 
taken with a horizontal scale sensitivity of 0.1 amp- 
turns per cm per scale division, and the remainder 
at 1.0 amp-turn per cm per division. In all the pic- 
tures the vertical scale was 1.0 kilogauss per scale 
division. 

The next and final step is to plot the B, versus bias 
values resulting from step II. The resulting curve, 
Fig. 13, can be the basis (5) for design of a magnetic 
amplifier using this material in a core of this dimen- 
sional ratio. Other types of control curves, where 
voltage across the reactor or across the load are 
plotted against bias, are also useful for design 
purposes. 

If control magnetization curves become available 
for all materials, the designer will be able to obtain 
the best possible balance between the various de- 
sign factors and material costs. Fig. 14, for example, 
shows how the effects of thickness and frequency 
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Torodial core 
1-mil Armco Orthonik 
Width = 1% in. 
ID = 15% in. 
OD = 2 in. 
Left: Bar = 10, 12, 14, 15 
Right: By, = 15.6 
400 cps, 25 C 


FIG. 11—First step in 
obtaining a control 
magnetization curve for 
mag-amp design work is to 
obtain a curve of peak 
exciting current values vs 
flux density from normal 
flux-current loops. 


may be compared, using control magnetization curves. 
Note that the curve for this specimen of 1-mil Armco 
Orthonik at 400 cycles is almost identical with that 
for the 4-mil material at 60 cycles. 

There is a wide choice of control characteristics 
available by selection of various eombinations of 
material and form of core. The two curves on the 
left in Fig. 15 are for cores of oriented silicon-iron 
alloys. They require higher values of bias for cut-off 
than the same gages in nickel-iron alloys, but can 
have quite good control sensitivity. The curves on the 
right are for nickel-iron alloys in the form of IDU 
laminations punched and annealed by Magnetic 


. Metals Company. 


The specimens used for examples in this article are 
not necessarily typical of the average properties for 
the materials from which they were fabricated. They 
were available specimens taken from stock within the 
range of material variations normal for the grade. 

It should be clear by now that there is a difference 
between core properties and so called material prop- 
erties. That when we test a core we do not necessarily 
learn the material characteristics except where 
stresses, test conditions, core dimensions, etc., are 
favorable to exceptional uniformity of flux density 
and flux waveform within the core. This is not usually 
the case in most commercially practical core designs. 
To obtain fundamental magnetic data, or material 
curves, the material producer will want to make his 
tests with a magnetic circuit of favorable type. When 
enough experience and design data have been ac- 
quired by the design engineer, correct allowances 
can be made for design factors peculiar to each de- 
sign, and the eventual core properties predicted with 
good accuracy. Although it is often not practical nor 
even desirable for the producer or the user to use 
the test methods described above for control meas- 
urements in production, it would facilitate comparison 
of customer's and supplier's data if measurements and 
units were made on reasonably the same basis. 


(Continued on page 380) 
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Toroidal core 
of 1-mil Armco 
Orthonik 
Width = \% in., 
ID = 1% in. 





OD = 2 in., (A) (NI)n = —0.330 (B) (NI)s = —0.286 (C) (NI)s = —0.264 
400 cps Bu = +148 By = +149 By = 415.2 
5c B. = —15.0 B, = —149 B, = —14.2 


By & B, in kga 





(D) (NIDx = —0.234 (E) (NI)p = —0.220 (F) (NI)s = —0.204 
Bu = +15.6 Bu = +15.7 Bu = +15.8 
B, = —12.2 B, = —8.5 o = —16 


(NI) in amp-turns/cm 





(G) (NDs = —0.187 (H) (Ni)s = —0.171 


(1) (NDs = —0.138 
By = +15.8 Bu = +15.9 Bu = +159 
B, = +5.2 B, = +9.8 B, = +13.6 


FIG. 12—Second step in obtaining a control magnetizing curve for mag-amp design work is recording properly posi- 
tioned biased loops indicating the value of initial operating induction B, for various values of biasing ampere-turns. 
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FIG. 13—Final step in obtaining a control magnetization 
curve for mag-amp design work is plotting the values of 
initial operating induction B, as a function of biasing am- 


pere-turns per cm. 
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FIG. 14—These control magnetization curves show the in- 
fluence of frequency (left) and material thickness on the 
properties of mag-amp reactor cores (Toroidal form: 4 in. 


wide, 154 in. ID, 2 in. OD). 
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Protecting Large 
A-C. Motors 


Points to be considered in determining the amount of protection 


justified include: Size of motor, type, voltage, power system, 


cost, maintenance of service and other application factors. 


Characteristics of available types of protective devices 


are reviewed to enable the optimum selection to be made. 


Thad F, Bellinger, Control Engineering, Allis-Chalmers Mfg. Co. 


ADEQUATE AND COMPLETE PROTECTION for large a-c 
motors and their circuits has long been a serious 
problem. Standard’ motors and associated equipment 
built according to the “National Electric Code,” 
NEM<A standards and other similar standards provide 
for only the fundamental protective features. Stand- 
ard protective features are common to all equipment 
regardless of its size, voltage or application so as to 
prevent the purchaser from paying for unwanted fea- 
tures on his equipment. 

The question often arises as to whether the overall 
protection provided is adequate for the application, 
what other protective features are possible, and what 
additional ones would be justified. The answers de- 
pend upon the equipment application, location, type 
of motor, horsepower, voltage, power systems, impor- 
tance of maintaining uninterrupted service, cost and 
other factors. 

Motor protection is provided by protective devices 
on the motor controllers and by protective devices on 
the motors. The majority of the protective functions 
are supplied by the motor controllers. 

A-c motor controllers are arbitrarily divided into 
two classifications: low voltage for 600 volts and be- 
low, and high voltage for above 600 volts to a max- 
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imum of 5000 volts. Standard controllers consist of an 
enclosure or frame, a line contactor, two thermal 
overload relays, and the necessary auxiliary devices 
depending upon the motor size, type and voltage. 
Contactors are magnetically closed and maintained. 
High-voltage contactors are either oil immersed, Fig. 
1, or the more popular air-break type, Fig. 2. Low- 
voltage contactors are usually the air-break type, as 
shown in Fig. 3. 

When motor horsepower or voltage ratings exceed 
the maximum rating of industrial control starters,* a 
more expensive switchgear type of starting equipment 
must be used employing circuit breakers as line 
switches. Circuit breakers provide short-circuit inter- 
ruption but are not suitable for applications requiring 
highly repetitive duty cycles. Here Class E high in- 
terrupting capacity controllers are preferred. 


Overload Relays 


Overload protection is defined by NEMA as the 
effect of a device operating on excessive current but 
not necessarily on short-circuit, to cause and maintain 
the interruption of current flow to the device governed. 
Overload protection is usually provided by overcur- 


* NEMA Standards ICI—8 and 14. 


ELECTRICAL MANUFACTURING 











_- 


LT 


es 





FIG. 1 FIG. 2 


FIG. 1 (Left)—Rear view of a fused high-voltage con- 
troller showing current and control transformers, 3-phase 
power bus, and oil-immersed line contactor. FIG. 2 
(Center)—Rear view of a_ high-voltage fused motor 
controller showing current and control transformers 


rent relays located in the motor controller. For the 
smaller low-voltage motors, the relays are connected 
in series with the motor phases, but for larger low- 
voltage and most of all of the high-voltage motors, 
the relays are energized from current transformers. 
The most common form of overload relay is the 
thermal type which makes use of heat storing ability 
of a thermally responsive element and connected mass. 
Heat generated by the motor current flowing through 
a resistance-type heating coil is either conducted or 
radiated to a heat sensitive element which causes the 
relay contact to open when the latter has reached a 
predetermined temperature. Such relays have inverse- 
time operating curves similar to the one in Fig. 4. 

Three-phase motor controllers made to NEMA 
standards are supplied with two overload relays. For 
a balanced overload condition, all three phases will 
carry equal currents and only one relay would be 
sufficient to protect the motor. However, in case of an 
open motor phase, the two remaining connected lines 
supply single-phase power to the motor at approxi- 
mately 1.73 times the rated motor-phase current. With 
two relays, regardless which one of the three phases 
should open, at least one relay would still be in the 
circuit to provide the overload protection. 
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FIG. 3 


and the air-brake line contactor. FIG. 3 (Right)—Front 
view of a Size 6 NEMA-1 enclosed squirrel-cage motor 
starter having a rating of 400 hp at 550 volts. The 
starter provides for across-the-line starting and 2-phase 
overload protection, with the third phase optional. 


g 





FIG. 4—Heating characteristics 
of a thermal type overload relay. 
This particular relay 
automatically compensates for 
variations in ambient 
temperatures to provide for 
closer motor protection and 
prevents false operations due 
to ambient variations. 
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NORMAL OPERATION OPERATION WITH FUSE NO.1 


BLOWN 


FIG. 5—Conditions where 2-phase overload protection 
is not adequate. A—Wye-delta transformer connection 
with single-phase voltage on the wye primary. B— 
Delta-wye transformer connection with single-phase 
voltage on the delta primary. Assuming that when run- 


Two overload relays, however, do not provide ade- 
quate overload protection on a three-phase system 
supplied from distribution transformers connected 
“wye-delta” or “delta-wye.” If a single-phase condition 
should exist on the primary side of the transformer, 
twice normal current will flow in only one phase of 
the secondary, Fig. 5, and an overload relay would 
be required in each of the three phases in order to 
provide complete protection under this condition. 

Although standard polyphase motor controllers are 
equipped with only two overload relays, space is 
usually provided for addition of the third relay when 
required. Since primary single phasing can easily be 
produced by the blowing of a primary fuse or by the 
breaking of the power line conductors, three relays 
should be used where wye-delta or delta-wye trans- 
formers are encountered. Since only about 10 per cent 
of all the distribution systems in the United States 
utilize such transformers, and since these are usually 
found on the smaller systems in dispersed areas, the 
added cost of a third overload relay for 90 per cent 
of the users could hardly be justified. Fig. 6 shows a 
typical connection for a full-voltage squirrel-cage 
motor controller with three-phase overload protection. 

Induction type and magnetic type overload relays 
have greater accuracy than thermal types but do not 
provide protection against too frequent starting. Ther- 
mal overload relays store up heat in their mechanisms 
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OPERATION WITH FUSE NO. 1 
BLOWN 


NORMAL OPERATION 


ning single phase the motor carries the load without 
change in power factor, the overload relay sees same 
amount of current in both cases while the actual current 
in motor phases is 1.73 times the original current. 


and will operate in shorter time intervals for each 
successive starting of the motor, provided the elapsed 
time between the startings has not allowed the heating 
coils to cool to room temperature. Thermal overload 
relays are designed to follow the heating of the motors, 
but actually only a compromise condition is possible 
because of relay standardization. 

Induction and magnetic type relays usually have 
inverse-time operating characteristics similar to ther- 
mal relays. Various operating characteristics are avail- 
able by means of current adjustments, time-delay ad- 
justments, or both. Such relays often are used for 
instantaneous operation on large overcurrents. This 
feature is usually desired when fault protection is 
required. Instantaneous operating relays should never 
be used to operate a motor controller unless the avail- 
able short-circuit current is within the current inter- 
rupting capacity of the contactor, which is 10 times 
full-load motor current. If the fault capacity is greater, 
the instantaneous contacts of the relays can be used 
to trip the feeder or “back-up” circuit breakers. In- 
duction and magnetic types of relays normally are not 
furnished as standard equipment on motor controllers, 
but may be purchased at additional cost. 


Open-Phase and Phase Unbalance Protection 


Although overload relays provide for adequate pro- 
tection against open-phase operation in most cases, 
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there are relays that are specifically designed to give 
protection against open-phase and phase unbalance 
operation. These relays give protection under some 
conditions where overload relays would not operate. 

Relays designed for this purpose have their elements 
placed directly in series with the motor phases or in 
the secondaries of phase current transformers, as for 
overload relays. Phase currents cause forces to be set 
up in a disk which remains in a set position on bal- 
anced phase conditions but rotates to operate its con- 
tact when unbalanced or open-phase conditions exist. 
The relays are adjustable for various ranges of load 
currents. Their operation is usually instantaneous and 
they will operate on 25 per cent phase unbalance or 
any condition that will produce 100 per cent load cur- 
rent or more in the phase having the largest current. 
Overload relays would require several minutes to 
operate if an open-phase condition should develop on 
a lightly loaded motor. Single-phase operation of 
polyphase motors not only causes high current in the 
remaining winding but also results in severe vibrations 
that could damage the motor and the connected equip- 
ment. It also causes line disturbances that could result 
in an unstable system. 

Overload relays will not provide complete protection 
for a synchronous motor that operates underloaded if 
an open phase should develop. A condition could exist 
where the current in the remaining phase would not 
be of a magnitude to operate the overload relays, but 
a high double-frequency current would be induced 
into the starting windings. These windings have a 
short-time rating and will be damaged if the motor is 
not shut down. If the motor is overloaded, the overload 
relays will operate after a time delay depending on 
the magnitude of the current and the characteristics 
of the relays. However, even under this condition the 
relay operating time may be too long to prevent dam- 
age to the starting windings. The only way to be 
certain that the overload relays will adequately protect 
the motor under this condition is to check with the 
motor and controller manufacturers. If there is any 
doubt regarding the degree of protection, an open- 
phase or phase unbalance relay should be considered. 
These relays can be adapted for almost all types of 
motor controllers. 


Phase-Reversal Protection 


Protection against the reversal of rotation of a poly- 
phase motor is provided by a special type of relay that 
shuts down the motor on reversal of the connection of 
any two of the phases but remains inoperative when 
the desired phase sequence is maintained. The relay 
may be of the type that operates on phase current or 
from phase potentials. Each type consists of a rotating 
contact-actuating disk acted upon by a system of elec- 
tromagnets. Because of its versatility, the potential 
type of phase reversal relay is more widely used. 

Protection against reversal of rotation should be con- 
sidered for any application where reversal could result 
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in the loss of life, equipment and processes. Such pro- 
tection is usually required for the operation of eleva- 
tors, conveyors, hoists, ventilating fans and pumps. 
The possibility of phase reversals usually exists where 
alternate or emergency power systems are used or 
where the transmission line is subject to frequent 
alterations. 


Low-Voltage Protection 


Low line voltage is, without doubt, the most com- 
mon hazard of motor performance. It prevents motors 
from reaching rated speed on starting, and while run- 
ning, causes motors to lose speed and draw heavy 
overload currents. Protection from the overcurrent 
conditions is provided by the overload relays, but they 
operate after a time delay depending upon the degree 
of the overload and the characteristic of the relays. 
When severe low-voltage conditions develop, the mo- 
tor should be cleared from the line as quickly as 
possible, not only to give the motor a greater degree 
of protection, but also to prevent the “bogging-down” 
of the entire power system. 

Protection from low line voltage or complete loss of 
line voltage is a standard feature on a-c motor control- 
lers. This protection is provided inherently because 
the line switches or contactors are maintained closed 
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by a potential taken directly from the motor line or 
from a control transformer. The line contactors will 
close on 85 per cent or less of line voltage and open if 
the voltage is decreased to approximately 60 per cent 
or less. If a severe voltage dip or a complete loss in 
line voltage should occur while the motor is running, 
the line contactor will drop open. When “three-wire” 
control circuits are used, as the one shown in Fig. 6, 
the contactor circuit is maintained through an auxiliary 
control contact in parallel with the start pushbutton. If 
the contactor should open due to low line voltage, the 
coil circuit is broken by the auxiliary control contact 
and the motor cannot restart until the start button is 
operated. This type of protection is referred to as low- 
voltage protection. 

If the control contact were omitted and the start- 
stop pushbutton replaced with a knife switch, pressure 
switch, or other types of maintained contact device, 
the “two-wire control” circuit of Fig. 7 would result. 
With this scheme, the line contactor will open on low 
or no line voltage to shut down the motor, but the 
motor will restart when sufficient voltage is present to 
close the line contactor. This arrangement is referred 
to as no-voltage release. The two-wire contro] arrange- 
ment has the disadvantage that several motors on the 
same power system would attempt to restart simulta- 
neously after a voltage outage. Normally, such a strain 
placed on a system may drag the voltage down to the 
point where the motors would never be able to ac- 
celerate to full speed. 

When two-wire control is required, overload relays 
with automatic reset features should not be used. 
Under such a condition an overload would cause the 
overload relays to shut down the motor, but the motor 
would be restarted when the relays had reset. This 
cycle could continue until the motor was damaged. 
Standard controllers will provide either low-voltage 
protection or low-voltage release, depending upon 
which initiating circuits in Fig. 5 or 7 are used. 


FIG. 7 FIG. 8 
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A third arrangement which combines features of 
two-wire and three-wire control is referred to as time- 
delay undervoltage protection. This arrangement is 
shown in Fig. 8 and consists of a timing delay UV 
which maintains a sealing contact for a definite period 
so that the motor will restart if the line voltage has 
been restored before the expiration of the time delay. 
If the voltage is not restored by that time, the motor 
cannot start until the start pushbutton is operated. The 
purpose of this type of protection is to permit con- 
tinued motor operation after voltage dips or failures 
of short duration. Again, the disadvantage is that sev- 
eral motors could attempt to restart simultaneously if 
the line voltage was restored before the time delay 
had elapsed. Time-delay undervoltage protection is 
furnished as standard on certain types of high-voltage 
controllers. It can be obtained at added cost on other 
types of high-voltage controllers and on low-voltage 
controllers but is not generally recommended unless 
the maintenance of service is essential. 

In lieu of the drop-out feature of line contactors, a 
more accurate type of low-voltage protection is avail- 
able that will open at some point of voltage dip or 
complete failure. This protection is provided by ad- 
justable relays that can be accurately set for a definite 
value of dropout voltage, usually 70 per cent of rated 
voltage. Overvoltage protection is also available with 
a similar type of relay that is accurately adjustable for 
a definite value above rated motor voltage. Some 
special relays provide for both undervoltage and over- 
voltage with the same device. 


Incomplete-Sequence Protection 


Incomplete-sequence protection is required to pro- 
tect motors and controllers from overheating caused 
by the failure of the controller to complete its normal 
functions on starting. Such protection is used to pre- 
vent synchronous motors from operating for excessive 
time on their starting windings. It is also capable of 
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FIG. 7 (Left)—Two-wire 
control and space heater 
for motor. 


FIG. 8—Three-wire 
control with time-delay 
undervoltage protection. 
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FIG. 10—Autotransformer type reduced-voltage synehron- 


ous motor controller diagram showing pull-out and_ in- 
complete-sequence protection. 


FIG. 9—Reduced-voltage-squirrel-cage motor controller for 
a 200-hp 220-volt motor. It has a 5-pole starting contactor, 


3-pole running contactor, and starting autotransformer. 


protecting starting autotransformers, reactors, resistors 
used as voltage reducing means on reduced-voltage 
controllers, and secondary starting resistors for wound- 
rotor motors, Fig. 9. 

Incomplete-sequence protection is provided by a 
timing device that is energized when the motor is 
started. At the completion of its preset interval the 
relay will shut down the motor, provided the controller 
has failed to complete its entire functions. If the oper- 
ation of the controller is satisfactorily completed, the 
timing device will be de-energized before the operat- 
ing time interval is reached. On synchronous motor 
controllers, Fig. 10, the incomplete-sequence relay IS 
is energized when starting contactor S is closed. The 
relays remain energized until contactor FC has oper- 
ated to connect the d-c excitation to the motor slip 
rings. If the field contactor fails to close, the incom- 
plete-sequence relay will shut down the motor at the 
completion of its time setting. The relay setting must 
be less than the maximum allowable time rating of the 
intermittent-duty rated starting winding of the syn- 
chronous motor. 

Voltage-reducing elements used in reduced-voltage 
starters and in wound-rotor motor controllers are pro- 
tected in a similar manner. In these types the incom- 
plete-sequence relay remains energized until the con- 
troller has completed its entire sequence, permitting 
the motor to run on full voltage at normal speed. The 
controller starting elements also are intermittently 
rated and must not be allowed to carry the starting 
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currents beyond their time ratings. 

Fig. 10 is a typical diagram of a magnetic single-step 
reduced-voltage controller for a synchronous motor, 
including incomplete-sequence protection. A two-step 
autotransformer is used to reduce the starting voltage. 
In operation, the running or full-voltage contactor 
RUN de-energizes the incomplete-sequence relay IS. 
But if the RUN contactor fails to close within the 
allotted time on starting, the relay will remain ener- 
gized to shut down the motor. 

Incomplete-sequence relays can be of any type of 
adjustable timing device. However, the preferred type 
is a thermal type of overload relay, for it approximately 
follows the heating of the motor and provides added 
protection from too frequent starting. In Fig. 10, the 
relay IS is a thermal overload relay with a low-current 
heating element. The series adjustable resistor is used 
to obtain time adjustment by varying the magnitude 
of current through the relay. 

Incomplete-sequence protection is a standard fea- 
ture on all magnetic synchronous motor controllers. 
Some manufacturers also include it on all reduced- 
voltage controllers and on magnetic wound-rotor con- 
trollers. This protection can be added to almost all 
types of controllers, and the cost is small in comparison 
to the cost of repairing motor starting windings and 
controller voltage reducing elements such as auto- 
transformers, reactors and resistors. 

Protection of motor windings against prolonged 
operation at subnormal rotor speed is also provided by 
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FIG. 11 FIG. 12 


overload relays. However, the operating periods of 
overload relays and standard incomplete-sequence re- 
lays may be too long to protect motor windings having 
extremely short-time ratings at stalled-rotor conditions 
or at speeds far below normal. For these conditions, 
fast-acting incomplete-sequence relays, zero-speed 
switches, or frequency-sensitive devices are used to 
obtain the necessary protection. 


Pull-Out Protection 


Pull-out protection prevents synchronous motors 
from running out of synchronism on the starting wind- 
ing, which would be damaged by prolonged operation. 
Conditions which cause synchronous motors to lose 
synchronism or pull out of step are overloading of the 
motor, load shocks, line disturbances, low line voltage, 
and insufficient field current. When the motor pulls out 
of step, the rotor loses speed, resulting in disturbances 
being set up in the field and primary circuits. Relays 
used to provide pull-out protection are actuated by 
either the field or line disturbance. The synchronous 
motor controller diagrammed in Fig. 10 employs a 
relay that combines the functions of applying the field 
to the motor at the optimum condition of rotor-stator 
relationship and removing field excitation on pull-out 
conditions. These functions are «accomplished with 
relay FR when the motor is running at synchronous 
speed and pull-out occurs. The FR current coil is actu- 
ated by the resulting disturbance in the field, and shuts 
down the motor to prevent violent vibrations and line 
oscillations. Opening of the field contactor energizes 
the incomplete-sequence relay IS. If the condition 
causing the pull-out is corrected before the incomplete- 
sequence relay operates, the motor will resynchroniz 
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FIG. 11—Front view of a 
high-voltage fused motor 
controller showing the high 
interrupting capacity 
current-limiting fuses. 


FIG. 12—High interrupting 
capacity fused controllers for 
500-hp, 400-volt synchronous 
motor. The disconnect type 
current-limiting fuses are 
mounted in the top compartment 
and the line switches and 

relays in the lower. 


as on a normal start. Otherwise the motor will be shut 
down. 

Many large high-speed and most types of low-speed 
synchronous motors do not have sufficient torque to 
accelerate and synchronize their full-load capacities. 
On pull-out conditions these motors could not be re- 
synchronized and would stall if the load were not 
removed. Where possible, automatic unloaders such as 
solenoid valves and clutches can be utilized to remove 
the load on pull-out conditions. These devices are 
usually actuated by the opening and the closing of the 
field contactors. Time delays are sometimes required 
between the operation to ease the shock of loading. 
Loading devices greatly lessen the starting burdens 
and shocks to the motors. “Loading” contacts on field 
contactors on synchronous motor controllers are avail- 
able at small added cost. If such unloading provisions 
are not possible, the controllers can be arranged to 
shut down the motors instantly under such conditions. 


Loss-of-Field Protection 


The most likely cause of synchronous motor pull-out 
is due to insufficient or no field excitation current. Such 
conditions can be produced by failure of the d-c ex- 
citer, opening of field breakers, fuses, disconnects; 
loose conections, brush breakage on slip rings and open 
field. Protection from loss of field or insufficient field is 
provided by a current relay connected in series with 
the synchronous motor field. The relays are normally 
set to pick up at approximately 75 per cent rated field 
current; otherwise the relay will shut down the motor. 
Pull-out protective relays cannot protect a synchronous 
motor from out-of-synchronism operation if the field 
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Current Trends in 


Miniature Relay 


Design 


A discussion of performance objectives for applications in airborne 


electronic circuits, with description of specific relays developed 


under military contracts. 


Irving S. Mayer, Component and Systems Laboratory, Wright Air Development Center, 


Air Research and Development Command 


MINIATURIZATION of military electronic equipment has 
been accomplished by (1) miniaturization of the com- 
ponents, and (2) reduction of waste space in the equip- 
ment itself. Reduction in surface area of the miniature 
equipment, however, has resulted in higher ambient 
temperatures surrounding the components than in 
conventional equipment. Moreover there is a greater 





FIG. 1—Relay header assembly showing contacts supported 
directly on terminals. The same header plate serves for 2 
to 6 poles, double throw. DPDT header and contact as- 
sembly is shown here. 
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degree of heating within each component, since reduc- 
tion of size of many components has been achieved by 
permitting higher temperature rises. An additional 
factor aflecting Air Force applications is the fact that 
the systems are designed for operation at higher alti- 
tudes, where the rarefied atmosphere has little cooling 
effect. 

Such applications of electronic circuits as engine 
controls and guided missiles require relays far superior 
to any previously existing types. They must meet not 
only a high temperature requirement of 200 C (392 F) 
ambient, but also withstand temperatures as low as 
—65 C (—85 F); must be capable of withstanding vibra- 
tion of 10 to 55 cps at 0.03-in. amplitude (0.06 in. total 
excursion); and high impact shock of 50 g of 10 millisec 
duration without malfunction. (Relays previously were 
required only to withstand vibration and 30 g shock 
without damage; they now must withstand the vibra- 
tion and greater shock without damage and without 
contact chatter.) In addition, relays must now be 
impervious to arc or corona at altitudes of 70,000 ft 
(pressure of 1.3 in. mercury), and to the ravages of salt 
spray, humidity, dust, sand, or fungi. 

The Components and Systems Laboratory of the 
United States Air Force Research and Development 
Command's Wright Air Development Center, Dayton, 
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Ohio, has instigated research and development to 


perfect miniature relays to meet these general re- 
quirements. Included in this work have been general- 
purpose relays to operate from 26.5 volt d-c, 400 cps 
a-c, and some special types such as sensitive and 
antenna-switching relays. Switching functions have 
ranged from single pole to six-pole double throw; the 
greatest emphasis has been placed upon a series of 
general-purpose units with contacts rated for 2 amp 
resistive load. 

In the initial stages of this development, the first 
question that arises is, what materials are suitable for 
use within this wide temperature range? In consider- 
ing this, it was necessary not to lose sight of the fact 
that the 26.5 volt d-c relay must pull-in at a maximum 
voltage of 68 per cent of the nominal value (specifi- 
cally, 18 volts) under any service or test condition, even 
at the maximum ambient plus coil rise, and that the 
coil temperature may climb 50 C above ambient. 

Magnet Wire. Only ceramic insulated wire was at 
first available; later, the development of a polytetra- 
fluoroethylene-coated ceramic insulation proved better 
for relay use. Still later, several manufacturers have 
produced _ polytetrafluoroethylene-insulated 
wire which is suitable for this use. 


magnet 
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FIG. 2—Relays with different 
external appearance for 
various pole structures. The 
same case and electromagnetic 
system are used in each, Shown 
are 2PDT, 3PDT, 5PDT 

and 6PDT. 


FIG. 3—Early model of relay, 
showing header, modified 
commercial rotary solenoid with 
machined polytetrafluoroethylene 
actuator and a separate case. 


In rear is complete assembly. 


One marked problem for which no solution has been 
found is the temperature coeffcient of resistivity of 
copper, which, over this temperature range (over 2 to 
| in absolute temperature), produces drastic changes 
in resistance of the winding. If the coil is designed to 
properly pull-in at the maximum coil temperature, 
then it will draw excessive current at the low-tempera- 
ture extreme. If, on the other hand, it is designed for 
efficient operation at room temperature, it will not 
function at the high. To obtain wire having a better 
coefficient of resistivity, electrical conductivity must 
be sacrificed; research has indicated that a low coefh- 
cient of resistivity and high electrical conductivity are 
incompatible. 

Dielectric Material. In the experimental work, such 
dielectric materials have been used as polytetrafluoro- 
ethylene, fibrous glass, silicone-impregnated fibrous 
glass, melamine-glass laminate, glass-bonded mica, 
monochlorotrifluorethylene, and silicone varnishes. 

Spring Materials. Spring materials have presented 
a particularly knotty problem. The material should 
present stability throughout the temperature range, 
and must be capable of operating for long periods (its 
full life) at the maximum ambient without deteriora- 
tion. Materials used experimentally include various 
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high-nickel content alloys and beryllium copper. To 
attain the greatest degree of relay miniaturization, the 
spring should be designed both for the mechanical 
function of retaining the assembly in the “normal” 
position and (as the movable element) for carrying the 
electrical circuit. Beryllium copper has proved the 
most eflective material for the combined mechanical 
and electrical function. 

Magnetic Materials. Hydrogen-annealed ferronickel 
has proved satisfactory. The relay case is frequently 
used as a portion of the magnetic circuit. 

Solders. Another problem in the design and produc- 
tion of high-temperature relays is the method of secur- 
ing wires to terminals and of sealing. Since common 
(eutectic) solders soften at approximately 161 C, it 
has been necessary to use high-temperature solders, 
which, on the whole, are diffcult to handle. They do 
not “wet” the surface, and, when handled, do not flow 
but are rather similar to putty. Mechanical and elec- 
trical considerations have called for the use of pure 
lead, lead-silver solders, silver-brazing compounds, 
and welds. 

Seals and Headers. The expedient of hermetic seal- 
ing provides the solution to many of the problems— 
altitude, fungus, dust, sand, salt spray, and one not 
usually mentioned, the “screwdriver mechanic.” For 
these relays, the specification defines hermetic seals 
as one formed by the fusion of glass, ceramic, or meta! 
to metal, which will not leak in excess of 3 cc of 
helium in 10 years at 1 atmosphere pressure differ- 
ential. This definition has been given to insure the 
use of containers that will be as good as new after 5 
to 10 years of shelf life. Conventional terminal seals 
or headers manufactured by a number of suppliers 
have proved entirely suitable under these conditions. 

Magnetic Structure. Experimental work has_indi- 
cated that it is possible to design a “clapper” type of 
armature to withstand the high shock and vibration 
conditions, but an approach using a rotary or solenoid 
system has been more successful and has provided the 
smallest overall package. 

The Air Research and Development Command set 
up the following development goals for a series of 
relays of 2 to 6 pole, double throw, to operate from a 
nominal 26.5-volt d-c source: In addition to the re- 
quirements already outlined, contracts rated at a 














FIG. 4—Later design of rotary relay mechanism. The case 
is utilized as a portion of the magnetic circuit. On right is 
shown punched tetrafluoroethylene actuator disk. 


2-amp load, to operate for a minimum mechanical life 
of 1 million operations; load life of 100,000 minimum 
operations; volume range from 1.5 cu in. in the 2-pole 
unit to 2.5 cu in. in the 6-pole version; and weight 
ranging from 3.0 oz in the 2-pole to 4.5 oz in the 6-pole 
version, 

In approaching these goals on government contracts, 
one manufacturer has utilized a single rotary electro- 
magnetic system, with motion transmitted from the 
rotor through a dielectric wafer to the switching cir- 
cuits, which are mounted directly on the header pins 
(see Fig. 1). The wafer engages a flat, movable, spring 
element bearing a contact of palladium rod that is 
welded to it. This is moved from the NC (back) contact 
to the NO (front) contact by rotary motion of the 
wafer. The fixed contacts are also palladium rod and 
are welded to bar segments that are, in turn, welded 
to the header terminals. Coil pigtails are the only 
portion of the assembly requiring separate wiring; 
these are soldered to the header terminal in the cus- 
tomary fashion. In this relay, the header plate and 


(Continued on page 360) 





FIG. 5—Four commercially available 6 PDT relays having essentially similar ratings and mounting dimensions. 
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Indirect Control of Weight 


Constant rate of feed for a 
controlled time interval solved 
problem of adjustable dispensing 
in coffee grinder. 


Sheldon Dale 

Director of Research and Development 
Cory Corporation 

Automatic coffee making equipment 
has eliminated all variables in the 
process except those in the coffee 
bean. One of these is in the time 
between grinding the bean and brew- 
ing the coffee. Elimination of this 
factor would require a machine that 
would grind to a predetermined fine- 
ness the exact amount needed for one 
operation. This was the problem 
which led to the development of the 
coffee grinder shown in Fig. 1 along 
with an automatic coffee maker. 

No difficulty was encountered in 
obtaining the correct grade of grind, 
but the best method for controlling 
the weight of the charge was a prob- 
lem. The simplest approach appeared 
to be measuring the volume of bean 
coffee for each charge before grinding. 
After many unsuccessful attempts to 
accomplish accurate dispensing by 
volume measurement the variations 
from the following sources were 


found to be too great: 
1. Size of the bean. 
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2. Moisture content after roasting. 
Oils contained in the different 
types of bean. 
4. Differences in 
roasting methods. 
A dispensing process based on 
weight rather than volume was then 
considered. For the Cory automatic 
coffee brewer shown in Fig. 1, the 
weight of the standard cartridge load 
is approximately 3 oz of ground coffee 
plus the weight of the cartridge itself. 
In other coffee brewing systems the 
volume required is up to 1 lb. It was 
necessary therefore to provide for all 
volumes within this range. Accurate 
control of the volume by weight would 
thus require a sensitive and expensive 
scale system requiring careful han- 
dling to avoid excessive maintenance. 
Instead of controlling weight or 
bulk directly, it appeared possible to 
establish a constant rate of flow for 
a fixed length of time; such a system 
should be mechanically simple with 
a time factor adjustment to readily 
vary the quantity of ground coffee 
delivered. But the problem of main- 
taining a constant rate of flow with a 
minimum of error proved to be quite 
a complex one. The solution was found 
in maintaining an accurate slow grind- 
ing rate. High grinding speed tended 
to heat the ground coffee excessively, 


oo 


blending and 
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driving oils from the coffee causing 
a considereable loss of flavor and 
aroma, and causing erratic flow by 
intermittent clogging of the outlet 
chute. 

A slow grinding rate, approximately 
1 oz in 3 sec, resulted in very little 
aroma and flavor loss and a minimum 
of oil expulsion. In addition, at this 
grinding rate the accuracy was ap- 
proximately 0.1 oz per grinding charge 
—about 3 per cent of a minimum 
charge of 3 oz, and a still smaller 
error in larger volumes. 

The first problem of mechanical 
design therefore was one of develop- 
ing a grinding mechanism that would 
produce a constant flow of ground 
coffee with ready adjustment for 
varying the coarseness of the grind 
to suit the brewing equipment and 
the particular blend and roast of cof- 
fee to be utilized. The most satis- 
factory solution to the constant flow 
problem developed to be a screw-type 
conveyor powered by a constant-speed 
capacitor-start electric motor, seen in 
Fig. 2. Motor is over-powered to avoid 
loss in speed—and change in rate of 
grind—due to fluctuating line voltage. 

Flat ground burrs were found to 
deliver a more constant flow and still 
maintain an accurate grind. Coarse- 
ness of grind is adjusted by a screw 
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that varies the spacing between the 
grinding burrs. 

For the time control it appeared 
feasible to merely adopt a commer- 
cially available electric timer to this 
coffee grinder mechanism, but tests 
showed that timers available did not 
have the life expectancy required for 
the application. Since the average cof- 
fee charge is ground in 10 sec, and 
allowing an additional 5 sec between 
grinding operations, it is conceivable 
that a busy coffee operation may grind 
4 charges a minute, or nearly 2000 
operations during an 8-hr day. A life- 
expectancy of 1 million cycles would 
cover approximately 1% yr of service 
on the basis of continuous operation 
for 8 hr per day. The development 
of a suitable variable automatic reset 
electric timing mechanism therefore 
required the use of quality compo- 
nents with a life expectancy exceeding 
1 million cycles of operation. The 
mechanism finally developed, Fig. 3, 
used a reset type Micro-Switch actuat- 
ing a timing motor. The time cycle 
is initiated by pressing the button of 
the snap-action switch which supplies 
power to the grinding motor and tim- 
ing motor. After an adjustable time 
interval a gear train driven by the 
timing motor depresses the reset but- 
ton on the switch, and shuts off both 
motors. Drag on the burrs from the 
coffee beans being ground brings the 
grinding motor to a quick stop. 
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Fig. 1—To com- 
plete the coffee- 
making cycle, the 
grinder at left was 
developed to au- 
fill 


cartridges with a 


tomatically 


measured quanti- 
ty of freshly 
ground coffee. 





Fig. 2—Grinding burrs are direct 
driven by a capacitor start motor, with 
feed controlled by a screw conveyor 
from the coffee hopper. 


The automatic reset feature is pro- 
vided by a coil spring wound by the 
timer motor. After the timing motor 
has completed its travel and the cur- 
rent is cut off, the wound-up spring 
takes over and returns the gear train 
to the starting position. 

After resolving all the mechanical 
and electrical problems we then set 
about to design this equipment as a 
convenient, useful companion to our 








Fig. 3—Special spring-return reset 
timing switch, designed for a life of 
a million operations, mounts on front 
of grinder housing. 





a 


Fig. 4—Housing consists of four iron 
castings with a single coat hammered 
finish and a sheet metal wrap-around 


enclosure; hopper is glass. Hopper 
chute is aluminum alloy. 
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Cory C-500 Automatic Coffee Brewer. 
The case consists of 4 castings, a 
sheet metal wrap-around and a glass 
hopper, as seen in Fig. 4. The base 
casting, the front casting and the top 
casting are finished in durable ham- 
mered enamel, sprayed in one opera- 
tion. The hopper chute casting which 
directs the bean into the grinder head 
is of aluminum alloy which resists 
corrosion and the constant abrasion 
of the moving bean under vibrating 
conditions. The wrap-around sheet is 


fabricated of prefinished chrome- 
plated steel with a paper covering 
protecting its surface during produc- 
tion operations. The paper is removed 
immediately prior to packing in the 
shipping containers. 

The standard grinder provides a 
built-in mounting for the cartridge of 
our commercial automatic coffee 
brewer. It will also accept an 8 oz 
receiving cup. For use with an urn 
where quantities of up to a pound 
are needed, a deeper receiving cup is 


provided along with a set of legs 
which can be screwed to the base of 
the unit to give space needed for this 
larger cup. For operations requiring 
in excess of 1 pound, the grinder may 
be set for any even fraction of the 
total required, and the operation re- 
peated as many times as required to 
dispense the total volume. An electric 
counter is supplied as an accessory 
to show the number of charges 
ground. ood 


Centralized Electrical and Hydraulic Controls 


One NEMA 12 panel serves four 
models of gear shapers; isolated 
from hydraulic controls. 


One NEMA 12 sTANDARD ENCLOSURE 
has been utilized to house the cen- 
tralized electrical control panels on all 
the models of the Series 1800 line of 
Shear-Speed gear shapers recently in- 
troduced by Michigan Too] Company, 
Detroit. The sheet steel enclosure has 
neoprene gaskets to assure a tight seal 
and was specified in one type of suffi- 
cient size to accommodate the starters 
and terminal blocks required for the 





largest models. Using a standard en- 
closure for the entire line (See Fig. 1) 
avoided the necessity of providing 
space in the machine castings for the 
control panel. In some of the smaller 
models the control panel actually is 
wider than the machine casting, but 
is easily attached by bolting the 
welded-on straps on the enclosures 
to the head casting. Models in the 
line vary from 68 to 87 in. in width, 
and from 105 to 123 in. in height. 
The hydraulic control panel is lo- 
cated within the machine head casting 
beneath the electrical control panel to 





avoid damage to the electrical control 
wiring and components from possible 
oil leaks. All valves in this panel are 
gasket mounted on a plate-type mani- 
fold. 

All hydraulic tubing in the system, 
which operates at pressures up to 1000 
psi, is made of steel. Prefabricated 
tubing, available in service replace- 
ment sizes, has been specified in the 
hydraulic system to facilitate mainte- 
nance. Where the tubing passes 


through casting members adequate 
clearance is provided to avoid abrasion 
from. vibration. 


FIG. 1—A view of the electrical and hydraulic control panels at the rear of gear shaper. Note the compact design 
and accessible terminal blocks and related components. FIG. 2 (Right)—Model 1833 Michigan Shear-Speed shaper. 
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The entire electrical and hydraulic 
control system on the Michigan line 
of gear shapers meets JIC Standards. 

The Michigan Tool Shear-Speed 
gear shapers (See Fig. 2) produce 
gears and toothed forms by recipro- 
cating a cutter head over the work. 
Individual cutter blades the shape 
of the tooth space are fed in radially 
by increments at the top of successive 
strokes. On the return stroke the cut- 
ters are automatically retracted to 
avoid dragging the cutting tools over 
the work. 

The machines are controlled by an 
electrical panel at the front of the 
machine (Fig. 3). Two start buttons 
are arranged so that the operator must 
use both hands to start the machine 
cycle. One of these control buttons 
also starts the drive motor which re- 


mains running until the motor stop 
button is pressed. The selector switch 
at the center has two positions: “Run” 
for normal operation and “Jog” for 
setup purposes. A safety signal light 
indicates when the machine is in the 
run position. 

When both = start buttons are 
pressed, a solenoid valve first actuates 
the work clamping cylinder and then 
causes another hydraulic cylinder to 
lower the head-slide. When _ the 
head-slide reaches the cutting posi- 
tion, a limit switch and solenoid valve 
actuate head-locking hydraulic cylin- 
ders. A clutch is then engaged, 
energizing another limit switch oper- 
ating a solenoid that releases the feed 
pawl. When the feed cam has com- 
pleted its pre-set travel, a limit switch 
reverses the above sequence. DO 0 0 





FIG. 3—A close-up of the pushbutton 
control panel at the front of the ma- 
chine. The machine cuts the twelve 
6-pitch teeth on the pump gear blank 
shown in less than 2 min. 


Control for Wound-Rotor Motors 


W. J. Heacock, Electrical Engineer 
Link-Belt Company 


SAWTOOTH acceleration curve of the 
wound-rotor motor with multi-point 
contactor control, Fig. 1, provides 
an average torque during accelera- 
tion by progressively cutting vary- 
ing degrees of resistance out of the 
secondary circuit of the motor. The 
acceleration is by no means uniform 
and the peak torques contribute 
shock to the machinery. If an upper 
limit of torque is established for drive 
protection then the time required for 
acceleration is unnecessarily long be- 
cause the motor torque falls off as 
the motor increases in speed on each 
point, thus leaving a lower torque 
margin for acceleration. This is illus- 
trated in Fig. 2 by the curve at the 
right where the wavy line OB indi- 


Ill 








cates the time required for accelera- 
tion under a non-uniform torque ap- 
plication as compared to the shorter 
time of the ideal curve OA under a 
uniform torque equal to the maximum 
allowable. 

An ideal speed-torque curve with 
constant torque is closely approached 
in the system which Link-Belt has 
been using. Taken separately, the 
principles involved are not new but 
the combination is a new approach. 

First step in the design of the con- 
trol is to add sufficient resistance to 
the secondary circuit to cause the 
motor to develop maximum torque at 
standstill, left in Fig. 3. Usually the 
right amount of resistance is from 17 
to 20 per cent of the value required 
to give rated full-load 
standstill. 

The maximum 


torque at 


torque of most 


wound-rotor motors is usually too 
high for the drive. In the conven- 
tional method of control, the torque 
is reduced by adding more resistance 
to the secondary. In this system the 
torque is reduced to the desired value 
by also introducing some resistance 
in the primary circuit, resulting in the 
characteristic shown at the right in 
Fig. 3. Since torque is proportional to 
the square of the impressed voltage, 
not much resistance is required in the 
primary circuit to reduce the torque 
to the desired value. 

As the motor increases in speed the 
primary current decreases, resulting in 
less voltage drop across the primary 
resistance which, in turn, increases the 
voltage at the motor stator terminals. 
Torque would also drop if the ter- 
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Fig. 1—Acceleration curves of a conventional 8-point con- Fig. 2—Comparative time for acceleration; ideal curve 


trol for wound-rotor motor. 
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TORQUE 


Fig. 3—Two steps in development of desired speed-torque 
curve. Left, introduction of resistance in secondary circuit; 
right, in primary circuit. Fig. 4—Complete power circuit 
for wound-rotor motor control. (Right) 


minal voltage remained constant but 
since the voltage is increasing the 
torque remains at a_ constant or 
slightly increasing value up to over 
70 per cent of the motor speed. The 
remaining points are about the same 
as with the conventional control. 

Fig. 4 shows the complete power 
circuit and resulting speed-torque 
characteristics. Only three contactors 
are required but four points are ob- 








CONTACTOR 


SEQUENCE 


tained by using No. 2 contactor twice. 
A conventional control with seven or 
eight contactors would give an aver- 
age torque available for acceleration 
somewhat less, therefore requiring 
more time for acceleration. 

In an application where a 150-hp 
motor drives a heavy inertia load by 
means of V-belts, a good comparison 
of this type of control with the conven- 
tional contactor control was obtained. 





SPEED 





TORQUE 


Even though seven accelerating con- 
tactors plus the line contactor were 
originally used to minimize the spread 
between maximum and minimum 
torques, the time for acceleration was 
3 min. With the new system using 
only three contactors, the time of ac- 
celeration was cut to 2 min. 

Control methods for switching the 
resistors in and out vary with the ap- 
plication but are relatively simple. 


ma mo 
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Yarn Tester Uses Electronic Elements 


Nondestructive tester utilizes 
direct-writing photo-electric 
recorder and 

displacement gage. 


magnetic 


A UNIVERSAL-TYPE evenness tester for 
natural and synthetic fibers is de- 
signed around these major elements: 


1. A gearmotor-driven system of 
tongue-and-groove rolls through 
which the material under test 
(original sliver, roving, and all 
sizes of yarn) is fed into the 
tester. 

A magnetic displacement gage, 
micrometer type, that is directly 
associated with the mechanical 
movement of the top roll. 

3. A photoelectric direct-writing re- 
corder on which the gage meas- 
urement can be interpreted for 
a variety of data. These values 
can be determined percentage- 
wise for use in research, or can 
be visually inspected to indicate 
in production whether material is 
above or below standard. 

The tester, a development of the 
Anderson Machine Shops, Needham 
Heights 94, Mass., automatically dis- 
counts oil and moisture content of the 
material. The indicated variations, 
therefore, which are determined by 


to 
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the cross-sectional area, are not af- 
fected by variations of twist, oil and 
moisture along the test length. Com- 
plete tests can be accomplished in a 
few minutes without prior condition- 
ing of the material. This compares 
with the 48-hr conditioning period at 
standard atmospheric conditions if 
worsted material, for example, were to 
be actually weighted. 

The General Electric electric dis- 
placement gage can withstand a wide 
range of variation, amplification and 
overtravel. A power unit produces a 
fixed current when the instrument is 
calibrated and the gage micrometer 
is set at zero. The same amount of 
current will flow in each of the two 
coils of the gage, but in opposite 
directions resulting in no change of 
voltage at the recorder. 

A movement of the top roll raises 
or lowers the gage micrometer, which 
in turn varies the air gap between 
the two coils. More current flows 
through one coil than the other and 
causes a change of _voltage .at the 
recorder. The pen of the recorder 
registers the change in voltage both as 
to direction and magnitude. The 
power unit is a standard General 
Electric amplifier with slight modi- 
fication. 

The special recording milliammeter 
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features high speed response, tem- 
perature and drift compensation, seven 
stages of amplification, an outside 
chart carriage for large paper supply 
and a chart ejector table. The recorder 
is absolutely linear from center zero 
to the extreme edges of the chart. 
There are both mechanical and elec- 
trical zeros. 

Three pens are mounted on the 
chart-ejector table and draw parallel 
lines on the chart. These pens are 
attached to rods equipped with mi- 
crometers. The center pen plots the 
estimated zero (estimated thickness 
of the material being tested). Both 
outside pens are equidistant from the 
center pen and plot the desired con- 
trol limits. The right-hand micrometer 
controls the center pen and the left- 
hand micrometer controls both limit 
pens. Two chart speeds are possible: 
1 yd per min for analyzing defects 
and for short-range variations, and 
1 yd per hr to show variations in an 
entire package. 

The evenness-tester motor is a gear- 
reduction, 110-volts, 60-cycle, single- 
phase model rated at % hp. Its output 
speed is 36 rpm, and since the cir- 
cumference of the bottom rolls is 
1 ft, a surface feed of 36 ft per min 
is achieved. Gearing on the motor 
shaft drives the drawing-off rolls. 
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The G-E photoelectric recorder unit shows the method of 
providing a center and two outside limit lines. The mag- 


nitude of the variations can be 


can be determined. 


The sliver testing head includes 
trumpets that introduce the sliver into 
the correct groove and prevent sepa- 
ration and splitting. They accomplish 
a small amount of compression. The 
yarn-testing head includes a tension 
device to avoid kinks and to main- 
tain constant tension, but does not 
have a trumpet. 

A pair of drawing-off rolls is 
mounted to the right of the tongued 
and grooved rolls. The bottom metal 
fluted roll is positively driven and 
the top resilient roll is friction driven 
and has spring loading. Sliver and 
roving are drawn by these rolls from 
the grooved rolls and directed into a 
receptacle below. A scavenger roll is 


scaled and, with the 
micrometer constants, the actual weight of the material 


used to collect yarn from the nip of 
the drawing-off rolls. 

Finger clearers are used to keep 
the grooved rolls free of waste, fly and 
foreign matter that might collect in 
the grooves and distort the measure- 
ments. A slotted felt clearer rests on 
the top tongued roll for the same 
purpose. 

Internal parts of the photoelectric 
recorder include a basic measuring 
instrument, the optical follow-up sys- 
tem, the electronic power supply, the 
recording mechanism and the chart 
carriage. The basic measuring instru- 
ment is the only measuring device in 
the recorder, and its load is the only 
one imposed on the input circuit. 





The evenness tester is shown here with the roving stand 
being tested. The photoelectric recorder uses a large paper 


roll on an external carrier. Note the displacement gage 
set into the head casting. 


The shaft of the recording mecha- 
nism and the basic instrument each 
carry a small mirror, and are on the 
same vertical line. The light beam 
from an incandescent lamp is focused 
by a pair of condensing lenses. This 
beam is reflected, in turn, by a basic 
mirror, a spherical mirror and a re- 
cording mirror, until it is finally di- 
vided between the two phototubes. 

When the mirrors of the recording 
mechanism and the basic element are 
parallel, the light is equally divided 
between the two phototubes, and no 
current flows through the recording 
coil. A change in the height of the 
compressed yarn rotates the basic ele- 
ment mirror which causes an unbal- 





Erratum 


New NEMA Motor 


Frames Sizes 


IN MAKING a volume comparison for 
the new NEMA 214 frame size to be 
assigned motors rated at 5-hp at 1800 
rpm with the present 254 frame in the 


FEBRUARY 1953 


December issue*, our sliderule slip- 
ped. The volume of the envelope cyl- 
inder of the 254 frame is 2050 cu in., 
not 2120 as previously printed; the 
corresponding volume of the 214 
frame is 1170 cu in., instead of 1500 


*“NEMA Projects Sharp Cuts in 
Motor Sizes,’’ Decemger, p. 122, 
reprint form (See p. 222). 


Integral-Hp 
now available in 


as given. The latter is actually 57 per 
cent of the volume of the 254 frame, 
not 71 per cent. 

Because of these marked differences 
in size, and the small spread between 
the 214 and 213 frame (3-hp at 
1800), it is likely, that a larger 215 
frame will soon be assigned the 5-h 
rating for future design. OO 


143 




























DESIGN TRENDS 





ance between the two phototubes. To 
counteract this, the recording ele- 
ment mirror is caused to rotate until 
balance is achieved. Since the re- 
cording pen is mounted on the same 
shaft as the recording mirror, the 
chart line is moved to the correct posi- 
ton to indicate the varn characteristics. 

Three sets of tongue-and-groove 
rolls are used with the tester to cover 
the complete range of fibers; the width 
of the groove in use determines the 
capacity of the tester. The sets of 
rolls are interchangeable as a_ unit 
with their respective castings, dis- 
placement gage and lever arm. Two of 
the three roll have three 
varn positions, the third set has a 


sets each 


single position. The rolls are made of 
precision-ground high-speed tool steel. 

This tester is valuable in the devel- 
opment of new machinery and proc- 
esses, as well as in actual production 
work, because all production steps can 
be checked and further refinements 
can be indicated. Prior to introduction 
of this tester, it was necessary to make 


Heart of the tester is a pair of rolls 
such as this between which the mate- 
rial under test is compressed. Since 
the bottom and sides are constant, the 
only variation possible is in the height 
of the compressed roving, which caus- 


es the top roll to rise or fall. 


a piece of cloth to determine the re- 
sults of any process change. 





White Fluorescent Mercury Lamp 


Color corrected mercury 


lamp is cooperative solution 
to long-standing problem. 


ENGINEERS at Westinghouse Lamp Di- 
vision, Bloomfield, N. J., have recently 
concluded a six-year investigation into 
the problem of retaining high efh- 
ciency, long life and improved main- 
tenance features of mercury lamps 
and at the same time color correct the 
light to make it more usable. All of 
these requirements, plus a few addi- 


tional features, been 


have 
achieved with the introduction of the 


design 





J-H1 “Golden White” fluorescent mer- 
cury lamp, Fig. 1. 

Heart of the lamp system, 
shown in section in Fig. 2, is a man- 
ganese-activated fluoro- 
germanate phosphor that is substan- 
tially white, so as not to subtract 
from the visible mercury emission. 
The phosphor responds efficiently to 
all wave lengths of the ultraviolet 
emission from the arc, has peak effi- 
ciency of response at 340 C (so it can 


new 


magnesium 


be used with high pressure lamps) and 


luminesces in the spectral ranges 


where mercury is deficient (primarily 


MOLYBDENUM 
RIBBON SEAL 


THORIUM 


ELECTRODES 


Fig. 1—The new color- 
corrected fluorescent 
mercury lamp is design- 
ed with an isothermal 
shape to maintain all 
the phosphor at opti- 
mum temperature. Sizes 


shown are 1000 watt 
and 400 watt. 


NON -ACTIVATED & 


red). In effect, this phosphor adds red 
rays to the light and is activated by 
ultraviolet vy which is normally 
wasted. If the energy radiated by this 
lamp between 6-7000A is converted 
into lumens, it amounts to about ten 
per cent of the visible radiation from 
the corrected lamp. 


energy 


The spectral energy distribution of 
the 400-watt lamp is shown in Fig. 3. 
While it doesn’t duplicate daylight, 
the light is white and is suitable fo 
most requirements that do not de- 
mand accuracy in color discrimination. 
The lamp has an initial efficiency of 







ISOTHERMAL 
BULB 
CONTOUR 


QUARTZ 
INNER TUBE 


PHOSPHOR 
COATING 
CINNER SURFACE ) 


Fig. 2—Sectional view of the new lamp. Lighting systems 
using these lamps give up to 10 times as much light at 
only 242 times the power used for an incandescent system. 
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For the Answer to Your Insulation Problem 


Look Through Zé Line... 


Zo 7 
i a eo: 


In the Varflex lina” Problem 


_ “ances 
trical insu} a You'll fing 


VARGLAS SILICONE. That’s the insulating sleeving and tubing— 
pioneered by Varflex—that takes temperatures ranging from 500° F 


above to 85° F below in its efficient, resistant stride. Lead wire and 
treated cord too. 


VARGLAS TUBING IMPREGNATED WITH GENERAL ELECTRIC 


PERMAFIL. Tough, flexible, heat-resistant—available in coils. Premium 
tubing at a reasonable price. 


VARGLAS SLEEVING AND TUBING. Numerous types and grades—in- 


cluding synthetic treated, varnished, lacquered, saturated, litewall and 
others. 


VARGLAS NON-FRAY SLEEVING. Three types—may be subjected to 


temperatures up to 1200° F—for applications where dielectric require- 
ments are not primary. 


VARFLO TUBING AND SLEEVING. New, low-priced — for applications 


where unusually high temperatures are not a factor. A real economy line, 
this. 


VARFLEX COTTON TUBING AND SLEEVING. Varnish or lacquer im- 
pregnants — for applications where Fiberglas products are not required. 


SYNTHOLVAR EXTRUDED PLASTIC TUBING. Low temperature flexibil- 
ity——high dielectric and tensile strength—made from a standard formula- 
tion of vinyl polymers. 

SAMPLES? All you want with 


our compliments. For free 
folder of our com- 


plete line, just clip Pa Ee 
and mail this 
VARFLEX Corporation, 309 N. Jay St., Rome, N. Y. 


coupon. 










Please send me information as well as free samples of your 
electrical Sleeving and Tubing. 


! am particularly interested in samples suitable for___....__. 


———— 


: “V7 ARFLEX —— 


CORPORATION Company 


| a fata hail is 0 acs acaehcandleaaaiapaaeia ane : ae 
| MAKERS OF ELECTRICAL INSULATING Yanna ID iienrinn TNs seinen 
Ue ade a Dc 
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SPECTRAL DISTRIBUTION OF ENERGY OF THE WESTINGHOUSE 
400 WATT JH! COLOR CORRECTED MERCURY VAPOR LAMP 











RELATIVE ENERGY 


6000 
WAVELENGTH IN ANGSTROM UNITS 


45 lumens per watt and is rated at 
6,000 hr average life. If this lamp is 
substituted for the A-H1, it gives 20 
per cent more light and much better 
color for the same power consumption. 

Since quartz arc tubes were intro- 
duced there has been a continuing 
problem of carrying lead _ wires 
through the silica wall. Difference in 
coefficients of expansion between 
quartz and tungsten is approximately 
1 to 8, and at the high fusing tem- 
peratures of quartz it was impossible 
to seal the leads directly in the arc 
tube. The new design calls for fusing 
a single cavity Vycor glass tube at 
one end and a double cavity tube at 
the other end of the quartz arc tube. 

Then, thin molybdenum metal rib- 
bon leads are introduced into the 
Vycor tubes and fused in place, as 
shown in Fig. 4. The ribbon is so thin 
that expansion and contraction is 
negligible. 





Fig. 3—Spectral energy 
distribution for the 
Westinghouse color-cor- 
rected mercury 
lamp how the 
spectrum is filled out by 
the special phosphor. 
The red radiation, 6000 
-7000 band, is approx- 
imately the same as that 
of daylight. 


vapor 
shows 


It has been found that to produce 
the best compromise among the prop- 
erties of high efficiency, long life and 
good maintenance, the are tube load- 
ing should be no more than 10 watts 
per sq cm. The new lamp arc tube 
meets this figure. 

Another design feature of the new 
lamp is its method of joining the glass 
envelope and the Mogul screw base. 
Formerly, high temperature lamps 
were based by indented molding of 
the glass neck in order to provide a 
means for locking the base to the 
bulb. Present method of assembly 
calls for use of a silicone cement that 
holds its strength at even higher tem- 
yeratures than those at which the 
bulb operates; despite the extended 
life of the lamp, the cement is still 
firm and uncracked at the end of the 
bulb life. 

The lime glass envelope of the new 
lamp is of a special isothermal shape 











MOLYBDENUM 
.0006” THICK 


4 — Elee- 
trodes are sealed 
to the quartz arc 
tube thin 
molybdenum rib- 
bon fused into Vy- 


Fig. 
using 


cor. Electrodes 
are non-activated 


thorium. 


so that the phosphor can operate at its 
optimum temperature. The inside of 
the envelope is frosted, and then the 
phosphor is applied and baked. The 
new lamp gives light as soon as cur- 
rent is turned on, and comes to full 
brilliance in approximately four min- 
utes. The brightness of the J-H1 is 
approximately 75 candles per square 
inch. The more comfortable bright- 
ness results from the inside frosting 
and phosphor coating that effectively 
diffuse the brightness over the entire 


a ae 


surface of the outer bulb. ooog 


Components of Speech Analyzed 


Investigation into “talking 
book” recording and repro- 
duction reveals new methods 
of speech analysis. 


AN investigation into the problems of 
recording and reproducing human 
speech is being conducted at the Na- 
tional Bureau of Standards, as a result 
of assistance being rendered to the 
Library of Congress in improving 
quality of literature recordings circu- 
lated to the blind. In the course of 
this study, a simple, effective tech- 
nique for visual analysis of speech 
sounds has been developed. 

The new technique for studying 
complete speech communication sys- 
tems resulted because there were no 
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established methods for testing speech 
records. The new method uses a time- 
integrated spectrogram of speech 
sounds that can be interpreted to 
show many of the characteristics of 
the transmitting system. Although 
single speech sounds, or syllables, are 
complex patterns of different fre- 
quencies and sound levels, over a 
short period of time nearly all sound 
levels and frequencies within the en- 
tire speech spectrum are produced. 
Characteristics of a recording system 
can thus be determined by comparing 
an integrated spectrogram of the hu- 
man voice with an integrated specto- 
gram for the recording system. 

A modified Panoramic Analyzer is 
used to obtain the spectrograms. This 
unit ordinarily sweeps through the 


audio-frequency range once a second 
and displays a spectrum of the signal 
at its input on the face of a cathode- 
ray tube. The horizontal coordinate of 
the pattern is a frequency scale; the 
vertical display is proportional to the 
amplitude of each frequency in the 
input signal. 

Because speech sounds change in 
composition more often than once a 
second, many of the frequencies pres- 
ent in a sample of speech would not 
be included in a one-second sweep. 
The analyzer was modified to sweep 
through its range at the syllable artic- 
ulation rate. Instantaneous spectro- 
grams of individual syllables can be 
seen on the cathode-ray screen when 
the equipment is connected to the 
output of a standard microphone. By 


ELECTRICAL MANUFACTURING 


... FOR THE TIME 


sealed Solenoid Contactors are 
designed and produced (exclu- 
sively by Guardian) to be com- 
pletely assembled, adjusted and 
tested before the sealing opera- 
tion. The envelope is not a part 
of the structure, thereby ena- 
bling these Guardian Solenoid 
Contactor units to surpass all 
tests specified. Resonance tests 
meet MIL, AN and JAN require- 
ments for all jet aircraft. Test 
charts available upon request. 


Increasing numbers of aircraft designers specifying extremely 
high temperatures for controls are able to gain all of these 
distinct advantages: (1.) Guardian’s New Sealed Solenoid 
Contactors meet or exceed MIL-R-6106, MIL-R-5757, JAN, 
AN, specifications and will meet or exceed all contemplated 
MIL-R specifications. (2.) Units pass tests up to 120° C. 
(3.) They equal or exceed tests for 50 G shock. (4.) Units 
are furnished wired from the top to eliminate difficulties of 
inaccessibility during assembly, making it possible to retrieve 


GUARDIAN 


1627-B W. WALNUT STREET 








Designed for Production 
INTERCHANGEABILITT 


The ever-growing need for increased 
power in aircraft circuits now de- 
mands 50 Amp. circuits where here- 
tofore 25 amps. or even 10 amps. 
were sufficient. Interchangeability 
of these Guardian units permits de- 
signers to replace all 10 ampere and 
25 ampere (power or time delay) 
contactors with 50 ampere Guardian 
sealed contactor units without me- 
chanical drafting changes excepting 
those circuit connections which, in 
lower current use, are normally flex- 
ible leads. The 100—200—250 Amp. 
units are interchangeable with AN 
3360 and AN 3370 contactors both 
mounting wise and dimension wise. 
The only required drafting change 
permits wire connections at top for 
easy test methods. Interchangeabil- 
ity facilitates conversion of older 
aircraft to modern sealed circuits. 





lost nuts and bolts that formerly dropped into otherwise 
inaccessible areas. These 100 — 150— 200 and 250 ampere 
(28 V., D.C.) units permit torque testing of all connections. 
Wrongly set torque wrenches highly in excess of specifications 
will not damage the solenoid or seal. Special units are avail- 
able with a new Guardian developed insulation that resists 
cracks, damage or flaws during installation. Insulation does 
not change test requirements. Units, normally grounded, can 
be furnished insulated from ground at slightly extra cost. 


ELECTRIC 


CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN tNDUSTRY 
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10 SEC SAMPLES 





40 SEC SAMPLES 


Equipment for 
the spectrograph- 
ic method of an- 
alyzing speech 
characteristics — is 
shown here. In- 
stantaneous spec- 
trograms of indi- 
vidual syllables 
producecé by the 
record player ap- 
pear on the oscil- 
loscope screen at 
left. The camera 
above the screen 
is used to take a 
time exposure of 
successive syllable 


spectrograms. 


80 SEC, SAMPLES 


Time-integrated spectrograms of male speech samples. Frequencies are shown 
on the horizontal scale (higher frequencies at left), and cumulative intensities 
appear on the vertical scale. The pattern has become constant by the 80-sec 
sample, although practice indicates 60 sec is sufficient to cover the entire range. 


exposing photographic film for suf- 
ficient time (at least 60 sec) to suc- 
cessive syllable spectrograms, an inte- 
grated envelope characteristic of the 
speech communication system under 
study is obtained. 

A simple optical procedure, previ- 
ously developed in Germany, is used 
to relate the integrated spectra to 
the actual characteristics of the talk- 
ing book recordings. In this procedure, 
the pattern formed by reflection of 
a collimated beam of light from the 










groove faces of a record—made up 
of a series of single-frequency bands— 
is measured and used to calibrate the 
modulation of the record directly, 
leaving out the effect of the repro- 
ducer system. After a test record has 
been calibrated in this way, the in- 
tegrated frequency spectrograms of 
the records under study are com- 
pared with the spectrogram of the 
calibrated test record. 

The spectrographic method devel- 
oped by the Bureau offers a tool for 


Alkyd Housings for 
Airborne Motor Blower 


housings 

aircraft 
cooling system exhausts are now being 
molded from Plaskon’s glass-reinforced 


alkyd molding compound No. 440A. 


KNown as “scrolls,” these 


for motor blowers used _ in 
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Direct calibration of a record by reflec- 


tion of light from the groove faces. 
Measurements of the triangular pattern 
produced by a collimated beam of light 
striking the record from the left are 
used to compute the modulation of 
the record at the test frequencies. 


the study of speech itself, as well as 
Previous 
methods for visually observing speech 
characteristics either required _ re- 
peated playing back of a recording 
in order to make a complete fre- 
quency analysis, or sacrificed some re- 
solving power by using fixed-tre- 
quency band filters and multiple 
channels to obtain an analysis of 


of communication systems. 


speed. 

The new method allows direct ob- 
servation of the location of the peak 
frequencies making up speech sounds 
and of their relative magnitudes with 
a resolving power equivalent to that 
of the fixed band filters, but operates 
through a single channel. The modi- 
fications in the structure of the speech 
sounds produced by either the record- 
ing system or the reproducer system 
can be determined with some preci- 
sion. In addition, the statistical oc- 
currence of speech sounds and their 





The application calls for a material 
that combines high impact strength 
with resistance to high pressures and 
to extreme and sudden thermal shock 
over a range from —55 C to 4-125 C. 
The housings illustrated here 
molded by Bridges Plastic Products 


were 


for Electroflow Pumps, Inc., both of 
Los Angeles. 
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MAKING GOOD CONTACTS 
IS IMPORTANT...... 


eee SELECTING RIGHT CONTACTS 
IS IMPORTANT, TOO! 


In manufacturing electrical contacts, there is a multi- 
tude of metallurgical, electrical and mechanical details. 
If any one of these details is slighted, serious contact 
trouble may result. That is why Fansteel has developed 
a plant-wide system of quality control which begins 


with the very ores from which metals are made. 


Then, there is the matter of selecting the right contact 


material and contact design for a given device, and the 
matter of assembling the contact to its support. These, 
too, are small details of great impor- 

tance. The practical thing to do, of 

course, is to consult with Fansteel on 

all these details of material, design 

and assembly, and thus be sure your 

electrical contacts are right. Fansteel 

Metallurgical Corporation, North __ Ach for eur bostiet, 
Chicago, Illinois, U.S.A. ada 


—Engineering Information” 


Kkanste 


AN INDUSTRY ELECTRICAL CONTACTS 
THAT SERVES 
INDUSTRIES AND ELECTRICAL CONTACT ASSEMBLIES 
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inherent variability can be studied by 
this equipment. 

On a disk recording, high-fre- 
quency modulation is very small in 
size. As a result, there is a tendency 
for the intensities of some of the 
higher frequencies to be reduced, 
making some of the consonant sounds 
less easily distinguishable. To provide 
data for improved specifications for 


talking book records, to give the re- 
quired high fidelity, studies have 
been carried out to determine the 
optimum pre-emphasis of high fre- 
quencies during the recording process, 
and to ascertain what change of pre- 
emphasis with recording radius is 
necessary to maintain high-frequency 
fidelity in the inner radii of records. 

A study of embossed disks as used 


in office dictation showed them to 
have a serious upper limit. Though 
the loss of the highest frequencies, 
and the consequent garbling of “s,” 
“th,” “b” and “v” in unfamiliar words, 
is not important in an office routine 
where a familiar vocabulary is used, 
such deficiencies preclude the present 
use of such recording methods for 
the blind reader. Ooo 


Switchgear Parts from Glass-Polyester 


GLASS-REINFORCED polyester laminate 
parts replace canvas-based phenolic 
laminate in three applications in 
switchgear equipment built by I-T-E 
Circuit Breaker Company, Philadel- 


phia. The three applications as illus- 
trated here are as follows: 

Main operating link. Requirements 
call for adequate dielectric strength 
and a high degree of resistance to 


pe 
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Glastic glass-polyester laminate parts replace canvas-phenolic laminate in I-T-E 


switchgear. 


A, Main operating link. B. Indicator switch lever. 


C. Stop block. 


Electronic Ranging System 


Method for electronically 
surveying space without 
line-of-sight limitations 

inherent in radar. 

RaypisT, the new high precision elec- 
tronic navigation tracking system de- 
veloped by the Hastings Instrument 
Co., Hampton, Va., consists of com- 
binations of three basic units: (1) con- 
tinuous carrier transmitters, (2) re- 
ceivers and (3) phase meters to 
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indicate the desired data. This system, 
on which there are now more than 50 
variations, resulted from efforts to 
overcome line-of-sight and short-range 
accuracy limitations of radar. The sys- 
tems can be used on land, in the air 
and at sea for one-dimension ranging, 
and two- and three-dimension ranging 
and locating. 

One of the most recent of these sys- 
tems, illustrated here, was used to 
supply official speed data on the S.S. 





shock encountered during snap-action 
opening and closing of the equipment 
during operation. Superior impact 
and flexural strength, arc resistance, 
moisture resistance, and dimensional 
stability were required. 

The use of the glass-polyester mate- 
rial for this part was also found to 
extend the life of the steel operating 
link pin which normally tends to be 
worn down by a_ canvas-phenolic 
surface. 

Stop block. This part acts as a stop 
and also supports the arm in the open 
position. By using  glass-polyester 
laminate its size could be reduced 
by approximately one-half. This re- 
sulted in a saving not only in weight 
and bulk, but also in material cost. 
Superior impact strength was also 
demonstrated. 

Indicator switch lever. This part 
acts as a linkage to an auxiliary switch 
and also serves to actuate the indi- 
cator. Glass-polyester replaced can- 
vas-phenolic owing to more favorable 
punching qualities. _ The phenolic 
material required a critical preheating 
operation due to the fact that phenolic 
laminates in the heavy thickness “6 
in. required for this part could not be 
satisfactorily punched cold. 

The glass-polyester material used in 
these applications is produced by the 
Glastic Corporation, Cleveland 3. 


United States. A master station on the 
ship comprised continuous-wave trans- 
mitters, AM receivers, recorders, a 
computer and a_tuning-fork time 
standard. The reference point was a 
free-floating buoy designed for mini- 
mum wind and wave effects. Buoy 
equipment included a_ continuous- 
wave transmitter, an AM _ receiver, 
dynamotor power supply and battery, 
and a small whip antenna. 

In this system, each receiver re- 


ELECTRICAL MANUFACTURING 









The Marsh Electric Dial-Taper is a very 
efficient, compact unit. A turn of the 
telephone-like dial on the face of the 
machine produces, in a split second, 
the desired piece of tape accurately 
measured, cut-off and moistened with 
warm water. 

When designing the unit, the Marsh 
Stencil Machine Co. was faced with the 
problem of finding a standard motor 
that was compact enough to fit a limit- 
ed space, yet capable of continuous 
start and stop operation for an 8 hour 
day, pulling a roll of heavy tape of 
variable weight. 






















“Bodine motors pro 
Al our electric stencil ma 
. that would give conti 
Bi into a limited space, 
relatively dusty loca 
to 5,000 times per 
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indicates that we 





Bodine Electric Co., 2256 W. Ohio St., Chicago 12, Ill. 








BUFFALO 3, N. Y. 
Ellicott Square—S. E. Shea 


CAMBRIDGE 39, MASS. 
686 Massachusetts Ave.—W. A. Black 


CLEVELAND 3, OHIO 
4500 Euclid Ave.—W. R. Uffelman 


DETROIT 27, MICHIGAN 
14511 Puritan Ave.—C. D. Miller 


ved their quality and d 
chine. Our Dial-Taper re 
nuous service WI 
be totally enclose 
tions, and capa 
8 hour work day. 
our requirements and ° 
made a wise selection. 
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KANSAS CITY 6, MISSOURI 
903 McGee Street—T. Pellmounter 


LOS ANGELES 13, CALIF. 
411 So. Wall St.—H. M. Hall 


MINNEAPOLIS 4, MINNESOTA 
338 E Franklin Ave.—A C. Jacobson 


NEW YORK 18, N. Y. 
55 West 42nd St.—H. C. Mayorga 


MARSH 


DIAL-TAPER 
USES A 


BODINE MOTOR 


Design and space limitations dic- 
tated that a gear be mounted directly 
on the drive shaft of the motor. There- 
fore, to eliminate all possible end-play 
and run-out, and to insure proper 
meshing of gears, the motor (Bodine 
Type NCI-33) selected for the appli- 
cation had to have a very rigid frame 
and close tolerances. 

Before deciding on a motor for your 
application, it will pay you to investi- 
gate the possibility of using a standard 
motor. Bodine’s wide variety of stand- 
ard motors—over 3500 in all types and 
ratings (1/2000 to 1/6 hp)—might 
permit you to use a standard motor in 
place of a more costly special type. 
And when special motors are neces- 
sary, this wide selection of standard 
motors tend to keep the number of cost- 
increasing modifications toa minimum. 
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Marsh Stencil Machine Ce 7 
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ROCHESTER 4, N. Y. 
825 Commerce Bidg.—S. E. Shea 


SAN FRANCISCO 3, CALIF. 
995 Market St.—J. F. Cady 


CANADA—Renold-Coventry, Ltd. 


Vancouver; Toronto; 
Hamilton; London, Ont.; 
Quebec; Montreal—Head Office 


Over 3500 Standard 
Bodine Motors 
(1/2000 to 1/6 hp) 





Built-in spur gear speed reducer 
motor. Especially designed for 
instruments and control appa- 
ratus. 





Ball bearing motor with ter- 
minal box end shield for metal 
working machines and other 
industrial applications requir- 
ing conduit connection. 





A compact, flange-mounted 
double worm gear reducer for 
panel rheostats, magnetic sepa- 
rators and similar applications. 





Only 3%” in diameter Used 
in oxygen tent blowers, cen- 
trifuges, commutator undercut- 
ters, laboratory pipette shakers 
and similar devices. 





A single reduction, right angle 
worm gear reducer for oo 
tioning pumps, optical com- 
porators, chime strikers, etc. 


THE POWER BEHIND 
THE LEADING PRODUCTS 
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ceives signals from both transmitters 
simultaneously. The two transmitters 
are displaced in frequency by some 
audio tone that appears in the output 
of both receivers. The buoy tone is 
returned to the master station by radio 
link, 


where it is compared in phase 


with the tone at the master station 
receiver. The relative phase of these 
two tones varies with a change of 
range. 


This change of phase is converted 
to shaft rotation by proper phase com- 
parison circuits and a resolver to give 
a direct-reading indication of change 
of range. The shaft rotation is con- 
verted to a varving d-c voltage that 
drives a strip chart recorder giving a 
permanent record with accurate time 
intervals indicated. 

The change of range with respect 
to time (speed) can be obtained from 
the chart, as well as information on 
ship acceleration or deceleration, radii 
of turning and crash-stop character- 
istics. 

Freedom from line-of-sight  limita- 
tions has been achieved by using low 
frequency waves in a range from 2 to 
20 me. The visual indicating dial 
makes one complete revolution for 
each 100 ft of distance and gives ac- 
curacies of one foot per mile. 

Using this system, the complete 
standardization procedure was _fin- 


Hermetic Seals 


Andrew Wyzenbeek, Chie/ Engineer 
The Fusite Corporation 

Two RECENT APPLICATIONS of hermet- 
ically sealed electrical terminals show 
how these units can also become in- 
tegral structural components and 
eliminate several problems. Most de- 
signs to date have used the sealed 
terminals for feed-through only. Addi- 
tional parts and space were necessary 
to provide insulated structure for 
mounting the mechanisms. In these 
two designs, the hermetically sealed 
electrical feed-through terminals are 
the structural parts to which the com- 
ponents of the mechanisms are at- 
tached. They are the sole supports 
of the components. 

In the first application, a new min- 
iature switch had to be designed to 
replace an older one whose reliability 
had been affected by moisture, dirt, 
dust, and atmospheric changes. It was 
imperative that the action remain con- 
stant under adverse conditions, par- 
ticularly in aircraft and in the oper- 
ation of machine tools. The answer 
lay in a hermetically sealed switch. 
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Master stations for Raydist equipment installed on board ship to measure 
speed. Cabinet at right houses transmitter, AM and FM receivers, phase com- 


parison circuits, phase meter, monitoring circuits and power supply. Computer 


on stand and tuning fork time standard below give almost instant speed informa- 


tion which is fed to recorders on table. 


ished in one day, as compared with 
the week required to take the ship to 
the nearest measured mile course that 
could accommodate its size. This 
would have been Guantanamo Bay, 


Since the new switch was to be a 
replacement, the physical limits were 
restricted. The relation of exterior ac- 
tuating mechanism to the mounting 
holes had to remain the same. These 
outside physical limits naturally lim- 
ited the space in the interior. 

Experience indicated that the glass- 
to-metal fused terminals would sup- 
port the snap-action switch. This fu- 
sion results in an integral bond of the 
terminal to the glass and the glass to 
the metal. It is inorganic and thus 
could eliminate organic, gassing sub- 
stances which could affect the switch 
action. It is tough, and strong. Di- 
mensional stability is retained under 
all conditions. 

Fig. 1 shows the successful solution 
of the overall problem. Within a length 
of less than 2 in. and a width of less 
than %4 in. a hermetically sealed min- 
jature switch is produced. The snap- 
action switch is of the SPDT type, 
requiring three terminals. In addition, 
an exhaust incorporated. 
This allows evacuation of air and in- 
troduction of an inert gas. 


stem was 


ELECTRICAL 


Cuba, and would have required good 
visibility for shore observation of the 
tests. The Raydist system was used 
with complete satisfaction on a day 
with 60-mph winds and 20-ft waves. 


Used as Structural Supports 


The three pins vary from 4s to ‘2 
in. in length. The assembly points 
positions were held within + 0.005 in. 
of the nominal pin-to-pin dimension. 
To achieve these assembly tolerances, 
the fixtures used to hold the pins had 
to have tolerances of 0.001 in. 

Under high heat, the glass was 
fused to the pins and frame resulting 
in an intimate, permanent bond. The 





of Micro her- 
metically sealed miniature switch using 


feed- 


through terminals as support of com- 


1—Cross-section 


Fig. 


hermetically sealed electrical 


ponents. 
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Worthington 
Allspeed Motor Drive 


built into your equipment 


e Assures peak production speeds 


e Provides instantaneous, smooth, step- 
less, precision speed control 


e Enables changes from minimum 
through maximum speed while in 
motion 





e Guarantees automatic and positive belt 
tensioning 


Installing Worthington Allspeed Motor Drive in 


ns ene ; a a sa a —_ your equipment is plainly good business. Write for 
LSPEED MOTOR DRIVE is available in both uprig shown here) or : . - 
horizontal models. Standard NEMA Frame motors are used on all sizes. Bulletin AS-1600-B6. Worthington Corporation, 
In speed variations from 2:1 up to 16:1 and adaptable to any machine. Oil City, Pennsylvania. 





PLASTIC EXTRUDER EQUIPPED WITH WORTHINGTON ALLSPEED MOTOR DRIVE 
coats wire at speeds up to 15,000 feet per hour. The Allspeed Drive on this 


plastic extruder makes it possible to vary extrusion speeds smoothly and 
quickly. 


PHANTOM VIEW SHOWS TANDEM-BELT CONSTRUCTION of Worthing- 
ton Allspeed Motor Drive that gives smoothest operation, highest 
range of variation in smallest space as well as longest belt life. Units 
are also available without motors. 


AS.2.2 






addae 


COMPRESSORS : PUMPS : MULTI-V-DRIVES: VARIABLE SPEED DRIVES: 
AIR-COOLED, WATER-COOLED CENTRIFUGAL, ROTARY, QD SHEAVES AND V-BELTS —ALLSPEED DRIVE 


STEAM, POWER ALLSPEED MOTOR DRIVE 
Specify These Worthington Standard Products on Your Equipment 
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switch manufacturer then fastened the 
entire switch mechanism to these pins 
by welding or upset. The frame was 





Fig. 2—Cross-section sketch of auto- 


matic defrost switch with hermetic 
terminal seal. 

soldered to a steel enclosure. Outside 
the hermetic enclosure a_ phenolic 


plastics base with exterior screw type 
terminals was attached. In the sub- 
sequent assembly operations, the 
frame and glass seal were able to 
withstand both thermal and mechan- 
ical shock during assembly and 
soldering. 

In a somewhat similar application, 
an automatic defrost switch had to be 


enclosed within a smail, circular metal 
container. Again, the small interior 
dimensions made it necessary to keep 
the mechanism as simple as possible. 

This is a bimetal snap-action switch 
actuated by changes in temperature. 
Placed in the frosty region of a re- 
frigerator evaporator, it had to be 
sealed against moisture, dust, and dirt. 
However, there would be no problem 
of varving atmosphere pressures as in 
the previously described switch. Gas- 
sing substances had to be eliminated 
to extend terminal point life. So, sim- 
ilar hermetically sealed electrical 
feed-through terminals were neces- 
sary. 

The final design, Fig. 2, uses both 
two and three terminals. The termi- 
nals support the switch which is actu- 
ated by the bimetal element snapping 
against a porcelain cap. The contact 
arms and leaves are attached to the 
terminals by a press-type resistance 
welder, Fig. 3. Lead wires are ex- 
ternally attached to the terminals. This 
connection is completely insulated and 
made moisture proof by vulcanizing a 
combination rubber cap and _ strain 
relief in place. The switch elements 
are rigidly supported by the hermet- 





Fig. 3—Resistance welding silver con- 
tacts to hermetic terminals for auto- 


matic defrosting switch. 


ically sealed terminals and dimen- 
sional stability is retained. 

These two applications open up 
wide fields of possibilities for electrical 
designers. Designs can be simplified 
while the advantages of hermetic seal- 
ing can offer longer life to applica- 
tions. Mass production assembly 
methods can be used. ood 


Industrial Designers Ask for Closer Coordination 


THE IMPORTANCE of calling in a 
trained industrial designer at the in- 
ception of a product development 
program rather than waiting for a 
hasty and superficial “cosmetic treat- 
ment” on the finished article, was 
stressed by a panel of industrial de- 
signers speaking before the Domestic 
Refrigerator Engineering Conference 
during the annual meeting of the 
American Society of Refrigerating 
Engineers. 

“The designer,” panel moderator 
Walter Dorwin Teague pointed out at 
the recent New York meeting, “must 
contribute more than the skin treat- 
ment.” Teague, one of the pioneers 
in the industrial design profession, 
said that a good designer often con- 
tributes as much to the internal func- 
tioning and arrangement of parts as 
the outside appearance. As an exam- 
ple he cited a room air conditioner 
designed in close cooperation with 
the engineering department of Gen- 
eral Electric Co. and to their specifica- 
tions. Because of this close coopera- 
tion, Mr. Teague said it was possible 
for his staff to make a patentable con- 
tribution that resulted in improved 
air-stream control. 
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Another panel participant, Robert 
H. Hose, a partner of Henry Dreyfuss 
in New York, outlined some of the 
basic questions a designer considers 
in planning his work: Is the product 
convenient to use? Is it based on body 
measurements and requirements? Is it 
pleasing to look at? Is it safe? And 
equally important, is it saleable? 

Benton Dales, a designer for the 
International Harvester Co. of Evans- 
ville, Ind., outlined how an internal 
design organization cooperates with 
outside design consultants and coordi- 
nates their suggestions with the en- 
gineering and other branches inside 
the company. “It has become increas- 
ingly apparent that there is an advan- 
tage to having a design organization 
right in a plant,” he said. “At Inter- 
national Harvester we also have the 
advice of an independent designer. 
In this way we can put into effect 
product changes on the basis of more 
objective ideas of the outside de- 
signer.” 

The job of the designer is to be on 
the alert for future buying trends, Carl 
Bjorncrantz, designer for Sears, Roe- 
buck & Co. brought out. “Change for 
change’s sake is unsound,” he said. 


ELECTRICAL 


“It leads to short term gadget sales.” 

Harold Van Doren, Philadelphia, 
another panel speaker, described the 
development of the coordination be- 
tween engineers and designers over 
a period of many years in the Philco 
plant. He mentioned the introduction 
of color in the refrigeration field as 
one of the many new results of such 
coordination. 

The consumers’ reaction to a refrig- 
erator design was brought out by 
Theodore G. Clement, head of the 
Stvling Division of the Eastman Kodak 
Co. Clement said one of the chief 
aims designers and engineers alike 
should strive for was the possibility 
ot allowing the housewife to express 
her personality in choosing kitchen 
equipment. 

C. D. Harris of the International 
Harvester Co. who is chairman of the 
Domestic Refrigerator Engineering 
Conference presided at the panel. 


(For an annotated bibliography of 15 
feature articles in earlier issues of ELEc- 
TRICAL MANUFACTURING on designing for 
appearance see October 1951, page 336. ) 


(Continued on page 258) 
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hie Met lM Li Te PL Ned t 
utilizing the NEW Mylar Film 


PLASTICONS 
... the original 
type “M” capacitors 


(Mylar Dielectric) 





Miniature Type M Capacitors The pioneer in the newest of synthetic materials for 


capacitor development provides another “‘first” with 
“M”’ film. 


Plasticon Type ‘‘M”’ Capacitors are offered where high 
resistance, high temperature (— 40° to +125°C), 


smaller size and lighter weight are required. 


Plasticon Type ‘““M” Capacitors are available with 
either or both ends insulated and with any selection 
of brackets. 


CM 334-4CA 
CM 474-4CA 
CM 684-4CA 
CM 105-4CA 


§888888888888888888 


Engineered to your exact specifications. 
Also available in 100, 400, 600 and 1000 volt ranges 


MANUFACTURERS 
Glassmike Capacitors 






Plasticon Capacitors 
HiVolt Power Supplies 
Pulse Forming Networks 


y 
ondenser roducts Company 


Division of New Haven Clock & Watch Company 


7517 North Clark Street *« Chicago 26, Illinois 





*For overall performance, PLASTICONS are incomparable. **Du Pont trade mark 
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NEW COMPONENTS 


AND MATERIALS 


For further information on any item reviewed 


in this section, circle item number on postcard in 


Reader Inquiry Facility, or write direct to the 


manufacturer giving ELECTRICAL MANUFACTURING 


as the source for your inquiry 





ELECTRONIC VARIABLE SPEED CONTROL FOR FHP SERIES MOTORS 


PACKAGED DRIVE consists of an elec- 
tronic, adjustable speed control unit 
driving a series motor. It provides a 
wide, stepless range of speed control 
with good speed regulation under 
varying loads. Available single speed 
range is 100 to 3500 rpm, or 35 to 
3500 rpm with 
range feature. 


dual 
can be 
dynamically 
braked, as well as rapidly accelerated 
to pre-set speeds. Feature of the drive 
is that use 


the optional 
The motor 


started, stopped — or 


is made of a series instead 


of a shunt motor. Since the series 
motor makes use of both the a-c and 
d-c current output from a_ single 


thyratron tube, the result is higher 
speeds at medium torque, much high- 
er starting torque at slow speeds, and 
longer tube life. The drive is designed 
to operate in ambient temperatures 
ranging from 0 to 110 F. 


A PPS (Push-Pull Selector) switch 
is available as the pilot device. Switch 
is said to have many advantages, es- 
pecially in controlling multiple opera- 
tions. Acting in place of pushbuttons, 
relays and contactors, it provides sin- 
gle-point control and makes possible 
movements from any position on the 
dial to any without 
activating any of the intervening cir 
cuits. Up to 16 dial positions are avail 
able. 


other position 


If desired, conventional push 


buttons instead ol 


can be furnished 
the switch. 

The electronic panel and control 
station are enclosed in NEMA Type 1, 
general-purpose boxes. The standard 
power supply is 230 volts, 60 cycles; 
autotransformers can be supplied for 
use with other voltages. The Arrow- 
Hart & Hegeman Electric Co., 103 
Hawthorn St., Hartford 6, Conn. 





HEAT-CURING ELECTRICAL TAPES FOR VARIED APPLICATIONS 


INCLUDED in five new Permacel elec- 
trical tapes is Type P 252, which 
uses orange-yellow polyester Mylar 
film as backing. Applications include 
use for insulation under and 
lead wires in coils and transformers 
where regular acetate film tape has 
insufficient tear resistance, as well as 
for fine wire constructions. It also is 
suitable for Class B insulation, small 
motor slot insulation, and other ap- 


over 
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plications where tape must withstand 
unusual shocks or vibration. 

White acetate cloth tape, Type P 
243, is designed for use where a non- 
corrosive backing, with a high hold 
and a heat-stable adhesive, is neces- 
sary. Solvent- and heat-resistant, it 
can be used in fine wire construction. 

Type P 245 acetate fiber is a lami- 
nated product of 0.00088-in. cellulose 
acetate film, laminated to a 0.004-in. 
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Another 


CHICAGO 
MOLDED 
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ce 


Nowadays, buyers want more 
than just fine molded plastics. 
They want to know that their molder 
has the right equipment . . . and plenty 


ii ieee of it . . . for fast, economical production. 


new Zenith Radio- 
Phonograph with its 71/2” 
speaker and broad range tone 

control offers big set quality at a 
modest price. It is housed in a rich 
dark red plastics cabinet produced 
by Chicago Molded. 



















That’s one of the important reasons why industrial 
leaders . . . hundreds of them. . . come to Chicago Molded 
year after year. Here they find the last word in production 

efficiency . . . like these giant presses capable of volume 
production of even the largest parts made. And that sort of 
efficiency is typical throughout the entire Chicago Molded plant... 


modern equipment. . . the capacity to handle any job that comes along 
. In any size .. . any quantity . . . compression, injection or 
transfer molding . . . any plastic material. 


And, of course, along with this, Chicago Molded customers have the benefit 
of our more than 32 years experience . . . seasoned judgment that 

avoids misapplications . . . and the ability to get each job into 

production without delay. 





So... if you have a part or a product in preparation that calls for 
molded plastics, talk things over with a Chicago Molded engineer. 
There’s no obligation. Just write, wire or phone. 


os Pe. ae ey 
PRODUCTS CORPORATION Aig 4 UE 


CUSTOM MOLDERS OF Dogan? 


1024 NORTH KOLMAR AVENUE, CHICAGO 51, ILLINOIS 
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KIRKWOOD 


for 


eit hoe 
er 


Kirkwood steel core and mold- 


ed core commutators make 


motors last longer because 
they are precision made to 
withstand extreme variations 


in heat, speed and vibration. 


Motor production is speeded 
up because Kirkwood commu- 
tators, ranging from 9 /32"' to 
36'' dia., are machined to fit 
trea Re ee 


Kirkwood engineers will glad- 
ly work with you in designing 
new commutators for special 


applications. Send us your 


AUST te 


a 


o KARKWOOD 


COMMUTATOR CO. 
OVER 5,000,000 NOW IN USE 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 


Write for New No. 3 Catalog 





Type Time and temp. 
curing cycle 

§ P243 2 hr at 250 F 

( P245 1 hr at 300 F 

P252 2 hr at 350 F 

1 hr at 300 F 

§ P27] 2 hr at 270 F 

{( P28] l hr at 300 F 





rope paper. Possessing excellent di- 
electric strength and moisture resist- 
ance, it is useful for winding heavy- 
duty coils and for general-purpose ap- 
plications in armature windings. Its 
principal difference from a_ regular 
film-backed tape is said to be its 
greater strength due to the paper 
lamination. 

Type P271 yellow flatback paper 
tape has a heat-curing (thermosetting) 
adhesive, which distinguishes it from 
Type 27, a thermoplastic adhesive 
mass. Type P271 can be used in ap- 
plications similar to those recom- 
mended for P27, except that P27] 
can withstand high temperatures, 
moisture and solvents. 

The last of the five new tapes is a 
yellow crepe paper tape, Type P 281, 
which can also withstand high tem- 
peratures, moisture and _ solvents. 
Tapes have the heat-curing values 
given in -the table. Industrial Tape 
Corp., State Highway 25, New Bruns- 
wick, N. J. 

Circle No. 2, Reader Ir ry Facility, page 229 


TIME TOTALIZER 

Type ET Time Totalizer can be 
used to measure and indicate elapsed 
time intervals. Two models are avail- 
able: One has scale divisions of 0.01 
sec and a total range of 60 sec; the 
other, divisions of 0.01 min and a 
total range of 60 min. Accuracy for 
either is better than 0.02 of 1 per 
cent. Applications include measure- 
ment and control of processes and 
laboratory timing operations. Design 
features a differential clutch mecha- 
nism that insures high accuracy and 
positive clutching. Also, instead of 
the conventional friction or face plate 









ELECTRICAL 


clutch, the motor is permanently con- 
nected to the sun gear of a differen- 
tial gear system. One of the differen- 
tial members is connected to the 
pointer system, while the other goes 
to a free gear. When the timer js 
energized, a solenoid-operated pawl 
stops the free differential member, 
and power is immediately transferred 
to the pointer differential member. 
When the timer is de-energized, a 
pawl engages the pointer gear, stop- 
ping it instantly, while the free dif- 
ferential member is simultaneously 
released, thus allowing it to rotate 
free. This arrangement is said to in- 
sure positive clutching without the 
slippage or over-run characteristics of 
friction-type clutches. The small size 
of the unit makes it suitable for panel 
installation or where space is limited. 
Types are available that meet military 
specifications with regard to shock, 
vibration, temperature, and other re- 
quirements. R. W. Cramer Company, 
Centerbrook 5, Conn. 


Circle No. 3, Reader y Facility, page 229 


RECORDING 
POTENTIOMETER 


Simplified new recorder of the null- 
balancing (potentiometer) type has a 
chart frame which swings out 180 deg 
on straight pivots with the chart al- 
ways remaining in time sequence. 
When the frame is opened the pen 
lifts automatically, thus reducing false 
line drawing and eliminating pen 
damage. Constructed with aluminum 
support rods, the frame withstands 
hard usage and maintains charts in 
perfect alignment. 

Changing chart speeds and chang- 
ing ranges have been simplified by 
new design features. A screwdriver 
adjustment provides a selection of five 
different chart speeds. These speeds 
are doubled or quadrupled by simply 
changing one worm and gear assem- 
bly; no special tools are required. 
Changing ranges requires only sub- 


ert 





stituting the desired range standard 
on the range panel and tightening 
with a screwdriver. To change the 
reference point (0.0 mv) on a milli- 
volt range, the compensation stand- 
ard is quickly replaced in a_ like 


MANUFACTURING 





Se 


e 


G 


Quality 3" 














Juantity 


For Nearly Every Purpose 
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Mechanical Types: Drip-proof (1); Splash-proof 
(2); Totally Enclosed Non-Ventilated (3); Totally 
Enclosed Fan-Cooled (4); Rotors and Stators (5); 
Rigid Base (6); Resilient Base (7); Flanged (8); 
Vertical Solid Shaft (9); Vertical Hollow Shaft (10); 
Gear Motor (11); Special Purpose (12). 

Electrical Types: Fractional H.P. 1% to 34. In- 
tegral H.P. 1 through 500. Single phase. Poly- 
phase. Normal Slip. High Slip. Normal Torque. 
High Torque. 


oeeeeee 


er” 
A. O. Swirx offers you quality motors in a wide 


range of types and sizes from 44 H.-P. to 500 .p. Proof of 
quality is demonstrated daily by hundreds of thousands 
of units which furnish power for all kinds of useful work. 
Service throughout the nation is provided by hundreds 
of Authorized A. O. Smith Motor Service Stations. Write 
today for information on standard or special types. 
A. O. Smith Corporation, Electric Motor Division, 5715 
SMITHway St., Los Angeles 22, Calif. 





ELECTRIC MOTOR DIVISION 





FACTORIES: 5715 SMITHWAY ST., LOS ANGELES 22, CALIF. + 1000 WEBSTER ST., DAYTON 4, OHI 


Offices in Principal Cities. International Division, Milwaukee 1 
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EFFICIENT, 
LOW-COST 
SPROCKET-DRIVE 
employs 
BEAD CHAIN 







PREVENTS 
elas tld 


iq 
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Because of its unique characteristics, 
Bead Chain is frequently employed by 
alert designers to make a simple, low- 
cost and highly efficient sprocket drive. 
Ideal for many products, it has been 
proved on business machines, television 
tuners, venetian blinds, etc. Slippage is 
absolutely prevented as each bead fits 
into an individual pocket. 

Just check the qualities you want in a 
drive chain against the qualities offered 
by Bead Chain: It will not kink, bind, 
jam or shrink. It is completely flexible, 
strong, light, rustproof and long-wear- 
ing. Because every bead acts as a uni- 
versal joint, changes in direction of 
pull are easily made. 


SOLVES MANY DESIGN PROBLEMS 


BEAD CHAIN —the chain you think of 
first as an electric light pull is truly “the 
Kinkless Chain of a Thousand Uses’”’ — 
serving many industries and solving a 
wide variety of design problems. It may 
pay you well to check your product for 
opportunities to reduce costs and add 
salés appeal with this unique chain. 

Bead Chain is available in many metals 
and finishes, and in five sizes, from: 


BOOOSHSSCoegesesossess 
3/32"  18-Ib. test to 


3/8” 185-Ib. test 


The BEAD CHAIN Mfg. Co. 


13 Mountain Grove St., Bridgeport 5, Conn. 
Manufacturers of: BEAD CHAIN — the kinkless chain 
of a thousand uses, for fishing tackle, novelty, plumbing, 
electrical, jewelry and industrial products; MULTI-SWAGE 
— the most economical method of producing small tubular 
metal ports for electronic and mechanical applications. 
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manner, A slider on the range panel 
permits quick correction for the in- 
strument electrical zero, wherever 
high accuracy is required. 

The pen requires no priming afte: 
initial starting, and won't tear records 
by blotching or saturating charts even 
at slow speeds. On 60-cycle operation, 
it takes approximately 12 sec to cross 
the chart. Accuracy is within +™% per 
cent, with higher accuracies available. 
The recorder can be used to measure 
and record temperature, a-c and d-c 
voltage, a-c and d-c current. resist- 
ance, speed, speed ratio, frequency, 01 
any other quantity that can be con- 
verted into electrical values. The case 
of the potentiometer is said to be the 
smallest of any strip chart recorder of 
equivalent chart size, measuring only 
1l‘42 in. x 14% in. It has 


adjustable mounting brackets which 


15% in. x 


permit mounting in all panels up to 

| in. thick without drilling bolt holes 

or using shims. Weston Electrical In 

strument Corp., 617 

Ave., Newark 5, N. J. 
No. 4, 


Frelinghuysen 


MIDGET GEARED MOTORS 


New range of midget geared elec- 
tric motors with multi-purpose gea 


trains is now available. The motor 
series, designated Roto-Sho, com- 
prises seven semi-enclosed models, 


plus an open type. Motor is a shaded 
pole, induction type with  self-align- 
ing, oil retaining bearings. Motors are 
equipped with tough fibre and metal 
gears and oversize brass pinions and 
heavy shafts; plates are of heavy gage 


The can be supplied 


gvearmng 


steel. 





with single or multiple shafts, per- 
mitting use of one or a combination 
of a number of speeds from 1 rpm to 
1150 rpm. Standard attachments for 
the available, including 


pistons, bushings, belt pulleys, adapt- 


motors are 


or plates and extension shafts; spe- 
cial attachments as well as gearing 
can be supplied if quantity warrants. 
Applications include 
controls, electric control drives, and 
industrial mixers. Motors operate on 
110-120 volts, 60 cycles. Power con- 
sumption is not more than 15 watts. 


+ 


Dimensions are 3% x 4% x 3% in. 


use as valve 
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Shaft diameter is ‘46 in. The basic 
motor is also available without gears 
or bracket and with a shaft speed of 
3000 rpm. General Die and Stamping 
Co., 262 Mott St., New York 12. N. Y. 

rcle No. 5, Read ry Ff ty ) 


GERMANIUM RECTIFIERS 


Series of new diffused junction ger- 


manium rectifiers are designed for 


use in computers, magnetic amplifiers. 
and other applications. Series contains 
the {JALAL, 


following models: 


{JALA2, 4JAIA3 and 4JA2A4. These 
small hermetically sealed units have 
a forward resistance of less than two 


Back 


Ohms at rated load. resistance 





and peak inverse voltages are high. 
Originally developed for military ap- 
plications, the rectifiers meet 
siringent humidity, shock and vibra- 
tion requirements. Peak inverse volt- 
from 100 to 400° volts. 
D-c output currents into a_ resistive 
load range from 75 to 500 milliamp. 
Full load voltage drop is 0.5 in three 
models 0.7 in the fourth. All 
ratings are at ambient temperatures 
up to 55 C. General Electric Co., Elec- 
ms 


call 


ages range 


and 


tronics Park, Svracuse, 
No. 6, 


PACKAGED PLUG-IN CIRCUITS 


Line of packaged plug-in circuits 
The 
contained in 
approxi- 
high, and with a I'z 


is now commercially available. 


plug-in components are 
aluminum 


a die-cast case 


mately 4's in. 





All electrical parts of the 
units, except the vacuum 
tube, are potted in a high-tempera- 


in. diam. 
plug-in 


ture potting compound which pro- 
vides protection against humidity, cor- | 
rosion, shock and_ vibration — for 
operation at ambient temperatures 


from 0 to 80 C. Spring-loaded hold- 
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Tube laminated by The Formica Company « 
MeLMAC Resin 405 and glass fabric provides 









the Amp-Trap with this essential combination 
of properties: excellent insulation; high heat, 
flame and are resistance; great mechanical 
strength. 


’ FASTER, SAFER SHORT CIRCUIT PROTECTION 


another problem solved with the help of MELMAC Resin 





The Chase-Shawmut Company's Amp-Trap glass or other fillers, it has excellent resist- 
is a low-cost, easy-to-install short circuit ance to chemicals, impact and weather .. . 
protective device that is safeguarding many can be laminated economically into complex 
power-hungry plants against the develop- shapes as well as rods, tubes and sheets. Con- 
ment of heavy short circuit currents. It sider where this superior resin can improve 
clears a prospective short circuit in 138 your .products—and let us show you how. 


millionths of a second. 


A laminate made of MELMAC Resin 405 
and glass fabric was chosen as the best in- 
sulating material for the Amp-Trap because 
it offers a unique combination of properties 

excellent electrical insulation, high heat 
and flame resistance, and great mechanical 


AMERICAN Gyanamid COMPANY 


strength. 
sei PLASTICS DEPARTMENT 
This is just one of many unusual and 
exacting applications for which MELMAC 330 Rockefeller Plaza, New York 20, N.Y. 


405, a melamine-base resin, is ideal. With 





In Canada: North American Cyanamid Limited, 
Royal Bank Building, Toronto, Ontario, Canada 
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go DEMONSTRATE 
AND TEST 
D.C. APPARATUS 


“A” BATTERY] 
ELIMINATORS 


for DEMONSTRATING AND TESTING 
AUTO RADIOS 
New Models... Designed for testing D.C. 
Electrical Apparatus on Regular A.C. Lines. 
Equipped with Full- Wave Dry Disc Type 
Rectifier, Assuring Noise-less, Interfer- 
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down clamps are available for use 
with units which will be subjected to 
extreme shock and vibration. When- 
ever possible, each unit has been 
designed to operate from both posi- 
tive and negative power supplies. 
However, some special units require 
either a positive or a negative sup- 
ply. Applications of standard units 
include use in computers, time ac- 
cumulators, frequency dividers, high 
and low speed counters and similar 
equipment. Line includes various 
types of amplifiers, cathode followers, 
flip-flops, multivibrators, oscillators, 
squaring circuits and R-C networks. 
Special-order units may also be ob- 
tained. Electronic Engineering Com- 
pany of California, 180 S. Alvarado 
St., Los Angeles 4. 

Circle Ne. 7, Reader Inquiry Facility, page 229. 


MINIATURE OVAL RESISTORS 

Oval wire-wound resistors are avail- 
able in 10-watt (38 x % in.) and 
15-watt (3% x % in.) ratings. The 
10-watt size can be obtained with 
values ranging from 0.1 ohm to 5000 
ohms; the 15-watt size, from 0.1 
ohm to 10,000 ohms. Resistors are 
equipped with an aluminum mount- 
ing strip to provide cooler operating 


| temperatures and greater dissipation 





of heat caused by contact with the 
ceramic core. Spacers attached to the 
ends of the aluminum strip facilitate 
stack mounting and heat conduction 
to the mounting surface. Resistors are 
wound on oval steatite cores with 
silver-soldered connections and coated 
with brown vitreous enamel. Milwau- 
kee Resistor Co., 700 W. Virginia St., 
Milwaukee 4, Wis. 


No. 8, Reader Inquiry Facility, page 229 


cle 
CIICle 4 


QUICK-RELEASE 
CONNECTORS 

New series of quick-release power 
connectors, designated EZ, is avail- 
able in 12, 18, 24 and 34 contacts 
for No. 16 AWG wire. The spring- 
loaded contacts eliminates pulling and 
prying when separating standard 
multi-contact connectors, thus avoid- 
ing damage to the contacts and 
molded body. The mineral-filled me- 
lamine connectors are flame-resistant, 
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and possess high dielectric and me- 
chanical strength. Long effective 
creepage makes these connectors 
suited for operation at high altitudes 
as well as at sea level. Their wiping 
contacts insure a clean contact after 
engagement and disengagement of the 
connector. Socket contacts are preci- 
sion machined from spring temper 
phosphor bronze and the mating: pin 
contacts are made of brass, to insure 
maximum current capacity and mini- 
mum voltage drop. Contacts are sil- 
ver-plated, gold flashed for low 
contact resistance and corrosion. Po- 
larization is usually positive with a 
reversed guide pin and guide socket. 
Under normal conditions voltage 
breakdown at sea level is 4000 volts 
rms; current rating is 10 amp. Con- 
tact size is No. 16 AWG. DeJur- 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City, N. Y. 

Circle No. 9, Reader Inquiry Facility, page 229 


20-AMP SWITCH 


New switch for controlling heavy 
loads in industrial service is known as 
Model 2020. Dimensions of this uni- 
versal lever-operated pull switch are 
1% in. thick and 2 in. wide. Switch 
will carry 2500 watts at 125 volts. 
Claimed to be the smallest 20-amp, 
125-volt pull chain switch made, it 
meets all UL requirements, including 
overload and breakdown tests. Model 
2020 has a single pole, multiple- 
break, snap-action mechanism which 
breaks at 4 points simultaneously to 
reduce arcing. Tests show that it 
carries a capacity load at approxi- 
mately half the temperature rise per- 
mitted by Underwriters’ Laboratories’, 
Inc. It will control up to 2500 watts 
safely on heaters, motors, and other 
applications. The switch, which fits 
standard outlet boxes, is available in 
brass, dark bronze and_ burnished 
nickel finishes. It has a brown molded 
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F YOUR PROBLEM is the design of reliable 

miniaturized electrical equipment, inves- 

tigate the size and weight savings made pos- 
sible thru the use of Ceroc Magnet Wires. 


ye These wires—Ceroc 200, Ceroc ST, and 
Ceroc T—all have a base insulation of a thin 
flexible ceramic material which makes possible 
Operation at temperatures above the present 
Class H limit of 180°C. And thus permits 
higher current density in conductors. 


¥%& For operation at 250°C, Ceroc ST (single 
Teflon) and Ceroc T (double Teflon) have a 
tetrafluoroethylene overlay while Ceroc 200 
for 200°C. application has a silicone coating 
on the ceramic to facilitate winding. 


%& Ceroc ST and Ceroc T have been used suc- 
cessfully to 350°C. in short-time military ap- 











Ceramic 
Insulation 












EXPORT: Cable SPREXDIV, NORTH ADAMS, MASSACHUSETTS 
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plications because of their unique ceramic- 
Teflon insulation combination. 


*® All three wires have better crossover char- 
acteristics than all-plastic insulated wire, a 
very important consideration in many appli- 
cations. 


% For size and performance data on Ceroc 
wires, write on your business letterhead to the 
Application Engineering Department, Sprague 
Electric Company, 307 Marshall Street, North 
Adams, Massachusetts. 


*& And remember, with its years of experience 
in quality control, the Sprague Electric Com- 
pany delivers to you a product of uniformly 
high quality to meet and exceed conservative 
engineering performance design guides. 


ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES 


Ceramic Ceramic 
Insulation Insulation 
Thin 
Silicone 
Film 


Single 
Teflon 
Overlay 


CEROC 200 CEROC ST CEROC T 





| Céoc’ MAGNET WIRES OPERATE AT TEMPERATURES 
| WELL ABOVE THE 180°C. LIMIT FOR CLASS H INSULATION 


Double 
Tefion 
Overlay 
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ee ee a phenolic case ‘that is easily removed 


for wiring by loosening a single 
mounting nut, McGill Manufacturing 


° nie. Pea 
Simplifies Your eres & Co., Inc., Valparaiso, Ind. 
* ee | rcle Ne. 10, Reader Inqui 
Instrumentation | | 
. 7s SILVER-COATED WIRE GRIPS 
with this [ing Ses oS ee Line of wire grips has just become 


available commercially. They can be 

Pi ag ie ii obtained in five sizes which cover all 

Expandable 7 niet : 4 wire sizes from No. 14 wire to a No. 
< a "> -— je 1,000,000 circular mil cable. The wire 

Cc j te ; : er. a. grips are produced by the cold-forg- 
onso e e Pe ; 2 : ing method, to assure greater strength 

‘ ; of the electrolytically pure copper 

Recorder ; ; 7 ee from which they are formed. The 
: ‘ greater) mechanical strength made 

possible by this process is said to per- 

init smaller wire grips to do the job 


= 


of bulkier devices made of cast cop- 
per alloys. The silvered finish assures 
maximum conductivity and cool oper- 

ation. The two largest-sized — wire 
L grips are equipped with “saddles” 
Add units, as you need them, to make a 4, 6 or 8 Channel System. ak Mt Al cectenaiiains ok Mem: eallin ies 
that contact is made over the entire 
The Consolette gives you rack mounted dimensions with circumference of the conductor. Ser- 
. ‘ 3 : rations on the saddles are designed 
option of Direct Coupled, Condenser Coupled or Carrier Ampli- to provide better gripping as well as 
fiers; a wide variety of chart speeds and galvanometer types; better contact. BullDog Electric 
full writing desk for review of intelligence; and an efficient aR Sis See nea Se 

’ ’ Ave., Detroit 32, Mich. 
modern and beautifully designed instrument rcle No. 11, Reader Inquir 


MAGNETIC HEADS 


Now available are the first two 
models of a new line of magnetic 
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THE EDIN COMPANY 
207 Main St., Worcester 8, Mass., Dept. A 
Gentlemen: 


Send complete information on [] the 
new Edin Consolette [] Recording Instru- 
ments [] Companion Amplifiers. 


heads. One is a record or reproduce 
head, Type BK-1090; the other, its 
erase head companion, Type Bk- 
1110. The BK-1090 is intended for 
dual track recording. It is character- 
ized by high resolution and uniform- 
ity. Outstanding feature of the 
BK-1110 is its power consumption of 
less than 42 va. The units are em- 
bedded in a resin that allows opera- 
tion throughout a wide temperature 
range. The low-loss core structure is 
made from thin molybdenum _per- 
malloy laminations annealed and ce- 
mented together, permitting the use 
of high bias and erase frequencies. 
These components are enclosed in a 


a A 
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SELF-RETAINING FEATURE ELIMINATES RIVETING, STAKING OR WELDING 


They’re easy to install Ae without special tools... can’t clog 
a 


with paint...make screw driving faster _ ' ...lock tight with unique 


thread gripping action - and assure a strong, shock resistant fastening. 


® 
“Fastening Headguarters” 


DIVISION OF ILLINOIS TOOL WORKS 
St. Charles Road, Elgin, Illinois ¢ Offices in principal cities 


America’s Great Resources Plus A Free Economy Made This Business Possible! 


*T.M, Reg. U. S. Pat. Off. by Tinnerman Products, Inc. 


Ree ; a 
, yletse ree self O & 
HAKEPROOF''SPEEDNUTS j and ‘‘Latcning ‘ oe 
MT Te) ee ime Pao BT an 
eee e the savings erate Ve r\ ir kit t¢ ee yA 












































Bathroom heaters 


Sound recorders 


Phonographs 


Record changers 


Kitchen exhaust fans 


Small unit heaters 
Timing devices 


Window ventilators 
Business machines 


Ge smooth Power small motors 





Air pulsators 
Furnace controls 





Blowers 


Vending machines | 







wherever you require 





| 


s 
. 
is ' 


iat a ttt ee 


“soth to '/sooth 


>": 


Full-rated| power packed into a compact package... 


long-life dependability at 
General Industries’ Smooth 
combine all the features yon require to power practically 


ass-production cost... 
ower Small Motors 


any appli¢ation requiring 1/50th to 1/500th H.P. 


The four types illustrated permit you to fit Smooth 
Power Motors into your present production or future 
designs. Write for design data and specifications. 


--- also these models 


type 





Model C— 
2-pole A.C. 
induction 





Model O 
2-pole reversible 
capacitor type 
(for 6 or 12 or 
24 volt A.C. only) 


Model D 4-pole A.C. 
induction type 
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mu metal shield to provide optimum 
shielding from extraneous magnetic 
fields. Shape of the head permits close 
mounting of adjacent heads and pro- 
vides correct approach angle of the 
tape. The Brush Development Co., 


3405 Perkins Ave., Cleveland 14, 
Ohio. 
ircle No. 12, Re ¢ juiry Facility, page 229 


POTENTIOMETER 

Precision potentiometer, with a 1% 
in. diam is available in single-section 
units with either a synchro-type or 
screw-type mounting. Both sleeve 
bearing and ball bearing models are 
available. Standard linearity tolerance 
is +0.3 per cent; closer tolerances 
are available on special order. Poten- 
tiometers can be provided for 360- 
deg mechanical rotation, or stops can 
be provided for any rotation up to 
330 deg. Electrical contact angles up 
to 360 deg can be obtained, but the 





standard contact angle is 356 deg. 
Potentiometers are available with 
values ranging from 2,000 to 200,000 
ohms and a power dissipation of 3 
watts at an ambient temperature of 
25 C. Having an operating tempera- 
ture range from —54 to 71 C, the 
unit will function during an accelera- 
tion of 50 g applied along any axis. 
Containing toroid coils, units are suit- 
able for applications requiring non- 
linear functional outputs without ex- 
ternal taps. Weight is 2% oz for the 
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Illustration shows a cross section of Ohio Gear’s double worm 
reduction unit and installation on Continental's self-cleaning 
Air Filter . . . also shown is reducer top mounted. 


In designing a new automatic self-cleaning air filter, 
Continental Air Filters, Inc. of Louisville, Ky., gave 
careful consideration to the known short-comings of 
existing automatic filters. Continental made exhaus- 
tive studies of all accessories to the filter, and for 
reasons of sound engineering design, dependable and 
accurate performance, reputation and physical impact- 
ness, an Ohio Gear reducer was chosen. Just as industry 
depends on Continental Air Filter for the important 
function of keeping the air clean, so does Continental 
depend on Ohio Gear for accurate and consistent 
performance of their unit. This was an important 
factor in the largest installation of automatic self- 
cleaning filters under roof, the Ford Motor Company’s 
Foundry, at Cleveland, Ohio. Continental considers 
the dependable operation of Ohio Gear reducers par- 
tially responsible for its success. Perhaps Ohio Gear 
can serve you as well. Get in touch with their nearest 
distributor or write direct to THE OHIO GEAR 
COMPANY, 1358 East 179 Street, Cleveland 10, Ohio. 


ESTABLISHED 1915 


PAN® 
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STOCK GEARS AND REDUCERS 
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DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 
Hardware & Supply Co. 
*Baltimore, Md. 
L. A. Benson Co., Inc. 
‘Brooklyn 6, N. Y. 
(Gears) Northside Leather 
Belting Co., Inc. 
Buffalo, N. Y. 
F. E. Allen 
*S. H. Pooley Belting Co 
Chicago 23, Illinois 
Apex Power Equipment Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
*Cincinnati 14, Ohio 
Metzger Machine Co. 
‘Cleveland 2, Ohio 
J. A. Shomer Co. 
Cleveland 10, Ohio 
Ohio Gear Co. 
Dayton, Ohio 
E. C. Hawk 
‘Detroit 2, Michigan 
Abrasive and Supply Co. 
*Erie, Pennsylvania 
Cohen Auto Parts Co., Inc. 
Findlay, Ohio 
Bearing & Transmission Co 
‘Grand Rapids 2, Mich. 
F. Raniville Co. 
‘Hagerstown, Md. 
Hagerstown Equipment Co. 
Houston 3, Texas 
Behring’s Bearing Service, Inc 
‘Indianapolis, Indiana 
A. R. Young 
*Kansas City 16, North, Mo. 
Sesco Engineering & Supply 
Corp. 
*Los Angeles 21, Calif. 
J. W. Minder Chain & Gear Co 
Louisville 2, Ky. 
Alfred Halliday 
*Massillon, Ohio 
Hardware & Supply Co. 


*Memphis 2, Tenn. 

Memphis Bearing & Supply Co. 
*Miami 9, Fla. 

General Equipment & 

Supply, Inc. 
Milwaukee 11, Wisc. 

Albert F. Korf & Co. 
*Minneapolis, Minn. 

Industrial Supply Co. 
*Muskegon, Mich. 

Lakeshore Machinery & 

Supply Co. 
*New Orleans, La. 

(Gears) R. J. Tricon Co. 

(Reducers) Woodward Wight 

& Co., Ltd. 
*New York, N. Y. 

(Reducers) Patron Transmis- 

sion Co., 

(Gears) Atlantic Gear Works 
*Paterson 4, N. J. 

(Gears) Bernstein Bros. Inc. 
Pawtucket, Rhode Island 

George G. Pragst 
*Philadelphia, Pa. 

Rothman Belting & 

Equipment Co. 

Robert L. Latimer Co. 
*Piqua, Ohio 

Bornell Supply Co., Inc. 
*Pittsburgh 30, Pa. 

Standard Machinists 

Supply Co. 
‘Portland 14, Oregon 

J. W. Minder Chain & Gear Co. 
*Rochester 4, N. Y. 

H. M. Cross and Sons, Inc. 
*San Francisco, Calif. 

The Adam Hill Co. 
*St. Louis, Mo. 

The Essmueller Co. 
“Syracuse, N. Y. 

U. and S., Inc. 
*Toledo 12 ,Ohio 

G. & J. Bearings & Supply Co. 


IN CANADA, *Montreal, Quebec, John Braidwood & Sons, Ltd. 


*Stocks Carried. 
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sleeve-bearing unit and 3% oz tor the 
ball bearing unit. G. M. Giannini & 
Co., Inc., 117 E. Colorado St., P. O. 
Box N, Pasadena 1, Calif. 
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MINIATURE STOP NUTS 

New line of miniature hexagonal 
stop nuts as small as 0.109 in. across 
flats, has just been introduced. The 
nuts have nylon locking inserts, and 
are available in brass and aluminum. 
They are believed to be the first in- 
tegral locking-collar-type of _ self- 
locking nut manufactured to such 
minute dimensions. Nuts make possi- 
ble precise adjustments whether the 
nut is tightened against a seating 


DYKANOL* 


surface or simply located at any pre- 
determined point on a threaded mem- 
ber. The nylon locking insert main- 
tains a constant and highly reuseable 
grip on the screw threads, unaffected 
by vibration. The miniature nuts, 
ESNA Type 1660, are currently being 
made in sizes 0 through No. 4. Most 
of these are available in both National 
Coarse and National Fine threads. 
Elastic Stop Nut Corporation of 
America, 2330 Vauxhall Rd., Union, 
N. J. 

ircle No. 14, Reade nquiry Facility, page 22° 


VACUUM SWITCH 

New vacuum switch shuts off 
power source when liquid supply runs 
dry. Designed for use with electric 
motors and other equipment, the 
switch can be used as a _ circuit- 
breaker or control where the safety 
of equipment depends on a suction- 


# COPYRIGHTED TRADE MARK OF C D IMPREGNATES 


Nobody knows oil capacitors like C-D. \t's generally acknowledged 
that “nobody can duplicate C-D’s Dykanol capacitor.” You can count on delivered lubricant, water, or similar 
the ruggedness and durability that have made C-D capacitors famous for liquid. The “Vac-on” switch also 
42 years and that is all too rare these days. Catalog No. 400 will show you serves as a warning sie aiaes 
how broad the line is. Write for it to: Dept H-23, Cornell-Dubilier Electric Aa : 

Corporation, General Offices, South Plainfield, New Jersey. 


CORNELL-DUBILIER 


world’s largest manufacturers of capacitors 


SE £O BH 


ANTENNAS ITATORS CAPACITORS VIBRATORS CONVERTERS 


SOUTH PLAINFIELD, NEW JERSEY » NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASSACHUSETTS + PROVIDENCE, RHODE ISLAND 
INDIANAPOLIS, INDIANA © FUQUAY SPRINGS, NORTH CAROLINA * SUBSIDIARY, THE RADIART CORPORATION, CLEVELAND, OHIO 
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Recently, The Consolidated Edison Company (iii 
New York City) faced this problem: It had to pro- 
duce a direct-process print from each one of more 
than ten thousand Brooklyn Underground Record 


s 
\- | Maps, showing the distribution system of electric 
i | service. 
;. But satisfactory prints could not be produced 
g directly from these maps. They were up to 30 years 
; old... had been referred to constantly .. . and as a 
' result were soiled, stained, creased, and “dog-eared.” 
f What to do? Retracing was out of the question, 
, , since it would take a draftsman from two to gg 
; days to trace and check just one of these 17” x 25” 

drawings. 

Kodagraph Autopositive Paper 

‘i was the speedy, economical solution 
With this revolutionary photographic intermediate paper, 
c approximately 40 sharp and clean “duplicate originals” 
e could be turned out in an hour. Yes, 40 in an hour because 


<odagraph /Autopesiitive Paper 





learn in detail all the ways you 
can save with Kodagraph Auto- 
positive Paper—the revolutionary 
photographic intermediate mate- 


: : Name 7 Position 
tial which you, or your local blue- (please print) 
printer, can process quickly .. . Company 
economically ...at low cost. Mail . 
| coupon today for free booklet! Street 
City Zone_______ State 


EASTMAN KODAK COMPANY 

Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of “New Short Cuts and Savings”. . . 
describing the many savings Kodagraph Autopositive Paper is bringing to industry. 






















NPR cai 





- 


soceriniminsitae: 


Kodagraph Autopositive Paper produces positive copies 
directly—without a negative step, without darkroom han- 
dling. At the same time, it drops out stains, creases. . . 
cleans up backgrounds . . . transforms weak detail into 
dense photographic black lines. Furthermore, Autopositive 
Paper can be exposed in standard print-making equip- 
ment...and processed in standard photographic solutions. 
Thus, Consolidated Edison obtained—in record time and 
at minimum cost—a complete set of duplicate originals, 
which were used to produce the required direct-process 
prints . . . and were then filed away for future reference 
work and print-making needs. 
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Type 394-A 
PONOGOMETER 


Precision Potentiometer Noise Tester 


























Designed as a production and laboratory test instrument by the Technology 
Instrument Corporation for quality control in the manufacture of their precision potenti- 
ometers, the Type 394-A Ponogometer is now available for such uses as: 










1. Incoming inspection of single or multi-turn potentiometers. 


2. To establish noise-performance criteria for precision potentiometers in 
servo, control, or instrumentation applications. 












3. For laboratory investigations and/or quality control in single or multi- 
turn potentiometer manufacturing. 






Working to a definition$t of noise covering, in part, the voltages created by the 
equivalent, transient contact noise resistance appearing between the wiper and resistance 
element of a precision potentiometer, the 394-A Ponogometer monitors this contact re- 
sistance, providing an audible and visual indication when a prescribed threshold level is 
exceeded. 


POTENTIOMETER 


TYPE 394A 


PONOGOMETER 













2: CONSTANT CURRENT 





SPECIFICATIONS 


Range: Equivalent Noise Resistance*—threshold level adjustable from 10 to 5000 
ohms. Lower levels can be set up by means of accessory amplifiers. 







Wiper Exciting Current: Constant 1 milliampere. Other values can be set up by 
means of accessory current sources. 


Type Indication: Audible tone and a neon light, essentially independent of speed 
of operation of total resistance, and resistance function of potentiometer. 


Write for specifications and further details in 
¢+Laboratory Report No. 6 


TECHNOLOGY INSTRUMENT Corp. 


537 Main Street, Acton, Massachusetts, Telephone: Acton 600 
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operating conditions depend on a 
vacuum. Switch mounts on the suc- 
tion line and is wired to the power 
supply for electric motors. When suc- 
tion falls below a predetermined nega- 
tive pressure (approximately 1 in. of 
mercury) the switch automatically 
cuts off the motor. Operating on a 
spring-loaded, rubber diaphragm 
principle, the switch utilizes silver 
contact points for heavy-duty service. 
A hand lever is attached to the 
switch for manual restart. Jaycon’As- 
sociates, 404 N. Washington Ave., 
Minneapolis. 


No. 15, Reader Inquiry Facility, page 229 


HYDRAULIC PUMPS 


Two new gear-type pumps, series 
LAP and LAS, have been added to a 
line of hydraulic pumps. Applications 
include use in pressure lubrication, 
oil filtering systems, and other uses. 
Type LAP pumps are available in 
five sizes and are recommended for 
pressures up to 200 psi. These pumps 
are designed for face mounting or 
wet sump applications. The LAS 
pumps are identical to the LAP mod- 
els except for the addition of a shaft 





seal, which makes them suitable for 
direct gear or belt drives. They can 
also be supplied as a 115-230 volt 
motor-pump unit. An internal relief 
valve is available which can be set 
manually between 50 and 200 psi. 
This valve, however, cannot be used 
as a control or pressure-regulating 
valve. Webster Electric Co., 1900 
Clark St., Racine, Wis. 

ircle No. 16, Reader ry F 


SELENIUM RECTIFIERS 

Two new models have been added 
to the Mini-Pack line of power sup- 
plies. Model R provides a regulated 
low ripple d-c output of 108 volts, 
using an OB2 voltage regulator tube. 
It will maintain constant voltage out- 
put with load variations up to 15 ma 
or when lightly loaded with input 
variations from 100 to 130 volts a-c. 
Model P is a voltage doubler, 10-watt 
power source of low-ripple d-c. The 
no-load voltage output is 330 volts. 
At 50 ma, the maximum constant- 
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S Sylvania’s HaloLight, a frame of light around the 

picture tube, incorporates Koppers “Evenglo” Poly- 
styrene with which opacity, color and diffusion of light can be 
more accurately controlled than with any other material com- 
monly used. Koppers formulation of “Evenglo” assures exact 
similarity of light characteristics in each piece, as well as the 
required stability and dielectric strength. 

The mask used in Sylvania’s HaloLight frame is Koppers 
Modified Polystyrene MC 305. Koppers Modified Polystyrenes 
combine high shock resistance and greater toughness with 
physical strength, smooth finish and the other desirable char- 
acteristics of regular polystyrene. 





Molder: Amos Molded Plastics, Edinburg, Indiana. 


This rear protective cap for the 
reverse end of the picture tube is 
made of Koppers Polystyrene 
MC 305, one of the Modified 
Polystyrenes with high resistance 
to shock and impact. It can be 
molded easily, quickly and eco- 
nomically to the close tolerances 
required in the finished product. 


aot 





Molder: Sylvania Electric Products 
Inc., Warren, Pa. 
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< Koppers Polystyrene! 


ERSATILITY and quality of performance, plus econ- 
Dn in production, explain the rising popularity 
of Koppers Polystyrene with the designers and manu- 
facturers of television sets. Its performance in the ap- 
plications shown here has been highly satisfactory and 
forecasts a larger and more important role in the pro- 
duction of television sets in the future. 


There’s a type of Koppers Polystyrene for practically 
every product need. A letter of inquiry will quickly 
bring a Koppers representative with details about the 
Koppers Polystyrene that best fits your particular needs. 






This front lens, made for Majestic Radio and Television, 
Division of the Wilcox-Gay Corp., is molded of Koppers 
crystal Polystyrene 31. Its combination of properties 
pefmits its use in a variety of large moldings. Crystal clarity, light 
weight and dimensional stability make it an economical material. 


Molder: Prolon Plastics, Division of Prophylactic Brush Co., Florence, Mass. 


These supports for 
’ a picture tube 
were molded for 


Zenith Radio Corporation. 
Ability to withstand the 
heat and weight of the 
tube were necessary re- 
quirements of the sup- 
ports. Koppers Polysty- 
rene satisfied these essen- 
tials at a low unit cost. 


Molder: Service Plastics, Inc., 
Chicago, Ill. 





Koppers Plastics Make Many Products Better and Many Better Products Possible 





KOPPERS COMPANY, INC., Chemical Division, Dept. EM-23, PITTSBURGH 19, PA. 


SALES OFFICES: NEW YORK + BOSTON + PHILADELPHIA 


FEBRUARY 1953 


CHICAGO + DETROIT + LOS ANGELES 
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CHECK THESE 
TIME SAVING, 
MONEY SAVING FEATURES 


1 Easy Installation—No “special” 
* wrenches, Use any standard 
wrench or pliers. No loose parts 

to get lost. 


2 Highest Conductivity—Heavy solid 

* copper body and tongue. Deep 

serrations on tongue positively 
grip all wire sizes. 































Solderless Lugs 


Completely redesigned—lighter and 
stronger—solid -‘copper body and 
tongue for highest conductivity, heavy 
hex-head screw, extra thick thread 


plate. Available in 5 sizes for wire 


: Only 5 Sizes to Stock—Each lug 
a from No. 14 to 500 MCM 4. has wide range of wire sizes. 
Write for Bulletin. 


Body design is adaptable to 
special tongues or contact plates. 


3 High Re-Use Value—Extra heavy 

* screw and thick thread plate. 

Use again and again without 
loss of efficiency. 






WRITE FOR BULLETIN — 
ON S-O TYPE LUGS ~ 


ANY “~~ Parer Sy 




























It pays to check your requirements with 
PARAMOUNT ... because you benefit 
from PARAMOUNT'’S coil-proved design 
and construction—vast range of stock 
arbors—wide experience in engineering 
special tubes! Hi-Dielectric. Hi-Strength. 
Kraft, Fish Paper, Red Rope, or any com- 
bination wound on automatic machines. 
Tolerances + .002”. 


ALSO: Shellac-Bound Kraft paper tubing. 
Heated shellac forms an adhesive bond 
between the laminations. Absolutely mois- 
ture resistant. 








SINCE 1931 


Paramount 
PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne, Ind. 
Mfrs. of Paper Tubing for the Electrical Industry 
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duty current, the output is 200 volts. 
For intermittent use, the current may 
go as high as 65 ma. The rectifiers 
are designed to plug into a standard 
a-c female receptacle. Power is avail- 
able at screw terminals which are 
extra long, so that spade leads or al- 
ligator clips may be attached. Jersey 
City Technical Laboratory, 880 
Bergen Ave., Jersey City 6, N. J. 

No. 17, Reader Inquiry Facility, page 229. 


SENSITIVE STATIC 
PRESSURE CONTROL 

Improved small sensitive _ static 
pressure controls, Cat. LOL P, em- 
ploys a_ silicone-impregnated glass 
cloth diaphragm allowing operation at 
high or low temperatures over long 
periods of time. Controls are for ap- 
plication on very low pressures where 
regulation is required in inches of 
water. They can be used in air con- 
ditioning, heating, and industrial ap- 
plications where a circuit. must be 
controlled from the exhaust side of a 
fan, or when in event of fan failure, 
the auxiliary equipment must be shut 
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in transmission line 


for HF -VHF-UHF 


N 
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federal s 


highest-quality 






« Federal’s ‘‘Precision Production”’ is 
assured by this electronic panel board 
which controls diameter and speed 
of cables during extrusion. 


including the Federal-developed 
low-temperature, non-contaminating 
thermoplastic jacket 


Control panel for maintaining DESIGNED FOR: H-F communications, television, industrial electronics, radio and 
plastic materials at precise ce iat e ° 
temperature and viscosity. TV lead-ins, aviation, test equipment, radar, pulse and experimental equipment 


QUALITY of product is the secret of dependable cable performance and 
quality is what you get in every inch of Federal RG type coaxials... 
from jacket to conductor! 
Only the finest materials—quality-controlled throughout the entire 
Why Federal Cables manufacturing process—are used in Federal cables. Every possible test 
are SUPERIOR is made to insure constant efficiency of physical and electrical proper- 
ties under the most rugged conditions encountered by general and 
military applications. 
Whatever your transmission line requirement—specify Federal RG 
types. You’ll always be sure you’ve made the right choice! 


@ CONDUCTORS— meet highest 
ASTM standards 


@ DIELECTRICS—of stabilized poly- 





ethylene 
@ BRAIDS— meet highest ASTM 
standards COMPLETE COAXIAL CABLE ASSEMBLIES also are available from Federal to meet 
@ JACKETS—of latest developments your requirements. This service offers the same “Precision Production” that 
in vinyl and polyethylene made “Federal” the outstanding name in coaxial cables. 
Ever y Federal Cable Manufacturer of America’s most complete line of solid dielectric cables 


Fully Tested for: 
e Capacitance J e ] ae be ] 
. enuation 4g “44, 
* wont £ g tt % J (/ 


High Voltage lelephone and Radio Corporation 


SELENIUM-INTELIN DIVISION 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 
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can help YOU improve 
yaa 
YOUR product... 
Gee 
simplify production! 






It’s amazing what things as commonplace as springs, coils and 
wireforms can do to help product performance and sales appeal! 
But, as Lewis Engineers can show you, there’s more to a spring 
than just a coil of wire. The design and selection of material 
can ‘‘make or break’’ an otherwise good product. That’s why 
it pays to choose a supplier who has the experience, reputation 
and facilities to furnish you with springs, coils and wireforms 
that are expertly designed and engineered to fit your product’s 
exact needs. 


Call on Lewis! Show us your product . . . tell us your prob- 
lems . . . see how Lewis Engineers come up with the perfect 
answer to increased product performance and lower production 
costs! Drop us a line today! 


LEWIS SPRING & MANUFACTURING COMPANY 


2646 W. NORTH AVENUE, CHICAGO 47, ILLINOIS 





CONC 
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PRECISION 


SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS OF EVERY TYPE AND MATERIAL 
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down. Units are obtainable in stand- 
ard ratings ranging from 0 in. to 
20 in. of water pressure with range 
adjustment and with fixed differen- 
tials from 0.2 in. to 2 in. of water. 
electrical 


UL-approved ratings are 
10 amp 125 volts, or 5 amp 250 


volts a-c. Installation requires only 
one hole for mounting. The Henry G. 
Dietz Co., 12-16 Astoria Blvd., Long 
Island City 2, N. Y. 

Circle No. 18, Reader Inquiry Facility, page 229. 


HALF-WAVE RECTIFIER 
Tube, type GL-4B32, is designed 
for use as a rectifier in industrial 
heating oscillators and other applica- 
tions where high voltage d-c is re- 
quired. It is an inert-gas-filled tube 
which will operate over a tempera- 
ture range from —55 to 70 C. Use 
of an inert gas instead of mercury 
permits mounting the tube in any 
position. Maximum ratings for the 
GL-4B32 include a peak maximum 





cathode current of five amp, an aver- 
age maximum cathode current of 1.25 
amp, and a maximum peak inverse 
anode voltage of 10,000 volts. Tube 
is recommended for use with a fila- 
ment voltage of five volts and a fila- 
ment current of 7.5 amp. General 


Electric Co., 1 River Rd., Schenec- 
tady 5, N. Y. 
‘ircle No. 19, Reader | y Facility, page 229 


HERMETICALLY SEALED 
RELAYS 

Bantam-size Class “S” relays are 
now available in a new small her- 
metically-sealed enclosure. Designed 
for minimum inductance and maxi- 
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DEPENDABILITY... 
| / that builds reputation ~*~. | 


vw 


Delco Motors 
















If your product needs a power source, look to 
Delco for the motor that will serve you best. 
Delco makes motors for most industrial ap- 
plications . .. motors famous for dependability 
and long life under the toughest operating 
conditions. 


So... check on Delco. You'll find a Delco motor 
that fits your needs. For complete details write 
to Delco Products, Dayton, Ohio, or to the near- 
est sales office listed below. 


tle 


DAYTON OHIO 





DELCO 
PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 








Totally Enclosed Fan-Cooled Motor Open Ball-Bearing Motor 





Totally Enclosed Motor Explosion-Proof Motor 


SALES OFFICES: Atlanta + Chicago + Cincinnati * Cleveland * Dallas + Detroit * Hartford * Philadelphia + St. Louis * San Francisco 


FEBRUARY 1953 175 



































The THINNEST 

LIGHTWEIGHT 
HI-TEMPERATURE 
INSULATION MADE 


ELECTRO 
SIL-THIN-GLAS ce oa 00 


and 


SIL-THIN-BESTOS cs... 


offer design economies 


at higher temperatures 


Electro Extra Thin Hi-Temperature Insulation pos- 
sesses exceptional dielectric and tensile strength. Its 
thinness, flexibility and lightweight permits compact 
construction . . . size and weight reduction of elec- 
tronic and electrical equipment. 


These Electro products meet all Class “H” require- 
ments and are available in rolls, sheet or tape form. 


For complete data or samples of these and 
other ELECTRO products contact Dept. El 


» 


ELECTRO-TECHNICAL PRODUCTS 


DIVISION OF SUN CHEMICAL CORPORATION 
113 East Centre Street, Nutley 10, N. J. 











mum make-and-break speeds, relay js 
tamper-proof and meets or betters all 
requirements of MIL-R 6106. Appli- 
cations of relay in its new enclosure 
include use wherever extremes of 
shock, temperature and vibration are 
encountered. Unit measures 2% x 
34g, x 1% in. and weighs only 1% oz. 
Mounting studs may be arranged on 
base or narrow side of housing. Auto- 
matic Electric Sales Corp., 1033 W. 
Van Buren St., Chicago 7. 

e No. 20, Reader Inquiry Facility, page 229 


MOTOR SLOT WEDGES 
Injection-molded Mycalex 410 
glass-bonded mica slot wedges are 
said to offer mechanical and electrical 
advantages over other methods of 
wedging motor windings. Wedges pro- 
vide a permanently tight fit from cold 
start to over 650 F. Their ability to 





withstand high temperature, plus high 
thermal conductivity, permits heavier 
loading of motors. Expansion and con- 
traction with temperature change are 
negligible. Wedges are unaffected by 
oil, water and organic solvents, are 
impervious to liquids, and immune to 
humidity effects. Dielectric strength 
and arc resistance are excellent and 
freedom from carbonization complete. 
Wedges are particularly useful in 
highly loaded and totally enclosed 
motors. Mycalex Corporation of Amer- 
ica, 60 Clifton Blvd., Clifton, N.]. 


Circle No. 21, Reader Inquiry Facility, page 229 


LINT-TIGHT CONTROL 
ENCLOSURE 


Newly designed NEMA 1-A en- 
closure is now being used to make 
a-c combination motor starters lint- 
tight. The enclosure features an oil- 
resistant (Buna S) rubber gasket 
which is pre-formed to fit over the 
edge of the control case. When the 
cover is closed, the gasket acts as a 
seat on which the cover rests. A close 
seal is thus formed, preventing the 
entrance of lint and minimizing fire 
hazard. To further insure the seal 
against lint, a gasket for the reset but- 
ton is provided and all corners and 
small drain holes which may remain in 
the case after fabrication are sealed 


ELECTRICAL MANUFACTURING 
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VERTICAL HOLLOW 

SHAFT MOTORS 

Squirrel Cage—3-phase— 
Drip Proof—High Thrust— 
Standard Reverse 
Protection Clutch— 
3 to 75 hp. 
(larger sizes 
built to order) 


or dependable operation at a lower cost 
per gallon, team your pumps with ACEC 
pump motors. Produced by the WORLD’S 
FOURTH LARGEST Electrical Manufacturer, 
ACEC pump motors offer the electrical and 
mechanical excellence that results from over 
70 years of experience and research. Yet 
they’re priced below most other motors. 


Manufactured strictly to NEMA FRAMES 
AND SPECIFICATIONS, ACEC motors are avail- 
able from stock in branches and warehouses 
located in New York, Chicago, Kansas City, 
New Orleans, Houston, and Los Angeles. 
And a nation-wide network of 232 DISTRIB- 
UTORS AND SERVICE SHOPS assures prompt 
and efficient servicing. 

For top-level motor performance and ut- 
most motor dependability at lower prices, 
contact our main office and we will have our 
nearest representative call you. 


FEBRUARY 1953 
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TYPE P VERTICAL SOLID SHAFT MOTORS 


Squirrel Cage—3-phase—Drip Proof— 
High Thrust. 
25 hp. (larger sizes built to order) 


oe Los Angeles > Stin Frans 
Detroit + Milwaukee + Cleveland » 
BUT Montreal tT 


900 to 3600 rpm—%, to 


++ + 


»* 


TYPE C 

FACE MOUNTED MOTORS 
Squirrel Cage— 
3-phase—Drip Proof—900 to 
3600 rpm—% to 50 hp. 
(larger sizes built to order). 
Standard or Long 

Shaft Extension. 





ALL ACEC MOTORS 
FULLY 
GUARANTEED 


available in the 
following types: 


Open Drip Proot 

(Fhp. and integral) 
T.E.F.C. 

(Fhp. and Integral) 
T.E.N.V. (Fhp.) 

Pump Motors 

Style “C” Face Mounted 
Style “P’’ Vertical Solid Shaft 
Vertical Hollow Shaft 
Industrial Sewing 
Machine Clutch Motors 


Geared Motors and 
Capstans 
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KLEIN 


Quality Pliers 


SPE Cc TALLY 


DESIGNE oD 


FOR THE ELECTRICAL INDUSTRY 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


LONG NOSE PLIER 
307-5-YaL—Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive "A 
CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 
available with- 
out knurl. LE 
4 

TRANSVERSE END 
CUTTING PLIER 
204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 
cutters are too bulky. 
Gives a clean, flush cut 

This Klein Pocket Tool 

Guide gives full infor- 

mation on all types and 

sizes of Klein Pliers. 
A copy will be sent 
without obligation. 


"Since 1857" 


ready for work. All are hammer 
forgedfromhigh-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality “since 1857.” 


OBLIQUE CUTTING 
PLIER — 210-51 — For 
cutting small wires or 
trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 


or 6-inch sizes. 72 


fd 


LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5—Smaller 
than 210-5L with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 


against cutting surface. fy 


DUCK BILL PLIER 
306-5-Y2—This com- 
pact plier has jaws of 
sufficient width to hold 
small springs, yet small 
enough to form wire in 
confined places. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., 

New York 


& Sons 


eoweod 4 BO Ps 


3200 


BELMONT AVENUE, 


CHICAGO 18, ILLINOIS 


| 
| 


with a metal filler. The enclosure con- 
forms to all requirements of the 1951 
revision of the National Electrical 
Code. General Electric Co., 1 River 
Kd., Schenectady, N.Y. 


Circle No. 22, Reader Inquiry Facility, page 229. 


QUARTER-TURN 
SELF-LOCKING FASTENER 


Applications of new fastener in- 
clude use on electronic and other 
equipment. Screwdrivers or special 
tools are not required for the opera- 
tion of the fastener, since it has an 


SIDE VIEW 


SCREW » SPRING 


WIRE FORM 


Se 
ee et eee 


enlarged head which can be grasped 
in the hand. Since a small wire form 
replaces the usual rece ptacle or spring, 
very little mounting space is required 
in the supporting frame or casing. 
When the fastener is closed, the cas- 
ing is held in tightly sealed position 
by. a pair of springs carried in the 
head of the stud. Dzus Fastener Co., 
Inc., Box 185, Babylon, N.Y. 
No. 23, Reader Inquiry Facility, 


Circle page 229. 


POTENTIOMETER ELEMENT 
Type 2028 rectilinear element con- 

tains a resistive track of conductive 

plastics integrally comolded to a rigid 
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Manufacturers of HOLTITE Fastenings For Every Purpose 


CONTINENTAL SCREW COMPANY, NEW BEDFORD, MASS., U.S.A. 








Little lamps that help you 
whip-up more sales 


UILT-IN lighting in electric mixers has clinched many 

a sale that might otherwise have been lost. Chances are, 
a small General Electric filament or glow lamp can add new 
sales appeal to your product, too! 


Little G-E lamps can make a product easier to use, safer to 

use. They add little cost, and make your product 

stand out from the rest. General Electric has 

a complete line of small lamps. For help in 

selecting the right one for your product, consult 

your nearest G-E lamp district office. Or write 

Lamp Division, General Electric, Dept. 166- LAMPS 
EM-2, Nela Park, Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@) ELECTRIC 
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asbestos-filled phenolic insulator base 
of matched thermal expansion char- 
acteristics. Resistance value is 20,000 « 
ohms + 5 per cent. Linearity is 
+ 1 per cent. The element has an 
active length of 10 in. Type 2028 has 
been designed for use with analog 
computers, but it has other applica- 
tions as well; similar potentiometers 
have been used to indicate the posi- 





























tion of mechanisms with reciprocating 
motion and in applications where ex- 
treme vibration and acceleration are 
encountered. Also available are a 
variety of rotational as well as recti- 
linear type elements and potentiom- 
eters made to customer specifica- 
tions. Markite Corp., 155 Waverly 
Place, New York 14. 


Circle No. 24, Reader Inquiry Facility, page 229 


MINIATURE SWITCHING KEY 


Miniature anti-capacity switching 
key, weighing only 2-1/6 oz, is de- 
signed to meet military requirements. 
Applications of the key include use 
in airborne and other types of equip- 
ment. Unit consists of four sets of 
transfer contacts on each side. The 
key, which is non-locking in both di- 





rections, is mounted on an aluminum 
frame with four screws and can be 
easily removed from the key frame for 
inspection and adjustment. Other 
features include a molded spring nest 
and a special restoring spring heat- 
treated for maximum life and endur- 
ance. Federal Telephone and Radio 
Corp., 100 Kingsland Rd., Clifton, 

cle No. 25, Reader Inquiry Facility, page 229 


FULL-WAVE RECTIFIER TUBE 

High-current full-wave _ rectifier, 
designated NL-606, carries 6.4 amp 
d-c, and 25.6 amp peak ratings. It is 
designed for industrial power rec- 
tifier applications requiring higher 
voltages up to 900 volts peak inverse 
or 250 volts d-c. NL-606 is gas- and 
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Smallest and Lightest! 






...with outstanding STABILITY and RELIABILITY 


similar guided systems! 



















AMP CAPITRON* Capacitors and Pulse Forming Networks 
6 are particularly suited for radar and guided systems not 


rane x 
PIP Cy ap vy 
: only because of their remarkable size and weight char- 
acteristics, but also because of their outstanding stability 
and reliability in operation. AMP Pulse Forming Net- 
works are fabricated with AMPLIFILM*, a startling new 
synthetic dielectric, chemically similar to mica, which 
imparts its unique combination of extremely high di- 
electric strength, stability over wide temperature 
ranges, low power factor, and good dielectric 
constant to these products. They are designed 
in each instance for the specific requirements 

as to size, shape, working or test voltage, 
capacitance, life or other operating con- 

ditions of the equipment in which they 

are to be used. Inquiries are invited. 


Vv 


AMP is also nationally recognized —— ————$—$— nw 
leader in the field of solderless 
terminals, simplified wiring devices 
and automatic wire termination. 


i 


Write for our “Quality Control” 
brochure. 2100 Paxton Street ¢ Harrisburg, Pa. 


AMP Trade-Mark Reg. U.S. Pat. Off. *Trade-Mark 


for application in radar, missile control, and ° 









up to 70% size and 
weight reduction 


wide temperature 
range 


ater t med] -loldbag 
tolerance 


no derating 
no drift 


alt: Latta alk ods 
leakage resistance 


low absorption 


meets Jan-C-25 
(3) specs. 


dimensional 
Te al Tiled 


AIRCRAFT-MARINE PRODUCTS, INC. 
CHEMICALS AND DIELECTRICS DIVISION 





mercury-filled for quick-starting, long 
life, and high peak inverse within 
wide temperature limits. Other rat- 
ings are: filament voltage, 2.5 volts, 
and filament current, 17 amp. Na- 
tional Electronics, Inc., Geneva, III. 
ircle No. 26, Reader Inquiry Facility, page 229 


MIL-T-27 TRANSFORMERS 


Transformers designed to conform 
to MIL-T-27 specifications are being 
produced in sizes ranging from sub- 
miniature types weighing less than % 
oz to 1 kva sizes. Capable of with- 
standing a temperature rise of 40 C 
at an ambient temperature of 65 C, 


: i transformers are made to conform to 
if usu nae grade 1 with can and are also avail- 
Oe able encapsulated without a can. In- 
App! i 


plant facilities are available for testing 
PTT Ty. 


transformers for conformance with re- 
quirement of MIL-T-27. Line includes 
The; 
L COB a les i a Drodrsted "ey 
es: of Pp ad * 
6, on, her. , 1 
‘400 f, s Mo y 
ey "7m. th . ° 
P rn —e many types of transformers; in addi- 
tion, special-order models can be ob- 
tained. A. J. F. Industries, Inc., 825 


Monroe St., Brooklyn 21, N.Y. 
le No. 27, Reader Inquiry Facility, page 229 








Parmak Electric Fencers are 
guaranteed to perform exactly 
as represented. This empha- 
sizes the need f.r “GTC” 

Transformers which will 

meet the most rigid require- 
ments. 


MINIATURE RELAYS 


Newly developed miniature tele- 
phone-type relays, Series MJ, are 
available in two forms: open or her- 
metically sealed. Construction fea- 
tures longer, more flexible contact 
arms resulting in a lower spring load 


If your application is un- 
usual or standard, we sug- 
gest you consider “GTC” 
— proven transformers 


, The illustrated, rate. This combination permits wider 

where maximum per- tae ae contact gap, more overtravel, improve- 
. . roduct, is use ° a. S p ° 

formance is essential. in the Parmak | ment in sensitivity, faster action and 


Electric Fencer... longer life. MJ Series is available with 


a maximum of 4 Form C contacts for 
either d-c or 60-cycle a-c operation. 
Coils furnished up to a maximum re- 
sistance of 22,000 ohms. Insulation 
resistance better than 1000 megohms 
and breakdown is tested at 500 volts 
rms. The open relay measures 1 in. 


We welcome your inquiries. 


GENERAL TRANSFORMER COMPANY 


serving industry since 1928 
18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 
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New Waldes Truarc E-Ring Dispenser 
Speeds Assembly, Cuts Time and Costs 






\. 


SIMPLE 1, 2, 3 ASSEMBLY OPERATION 


#u. S. PAT. PENDING 


FOR GREATER TIME-SAVING, more efficient handling and 
assembly of Waldes Truarc E-rings,* here is an auto- 
matic, precision tool. Designed for one-at-a-time re- 
peating action, the Truarc E-ring Dispenser can be 
easily operated by any assembly worker. 


WALDES TRUARC E-RINGS (sizes 5133-9 to 50 inclusive) 
are now available packed on stackrods in quantities 
ranging from 250 to 500 pieces per rod. Stackrods are 
precision-made, allow re-loading in seconds. No inter- 
ruptions to continuous flow in assembly. 


* Dispensers for Waldes Truarc Crescent Rings (series 5103) also available. 





Truare applicator is pushed for- Applicator withdrawn (new ring Ring is installed in groove 


ward and grips a single E-ring. automatically feeds into place). 


—> 
~ 


\ WRITE, TODAY, FOR COMPLETE BROCHURE 
| }) ON WALDES TRUARC E-RING DISPENSER > 


t r WALDES 


»’ 


oo 





REG US. PAT OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS: 2.302.947: 2.302 946 2.416 652 2420921 2428 341 2439 785 2441 646: 2 455.1565 
2 483.380: 2.463.363. 24867 602. 2.487.803 2.491 306 2509 08! AND OTHER PATENTS PENDING 
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Ansel \ SST cemmese. 
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- ny Waldes Kohinoor, Inc. 


47-16 Austel Place, L. I. C. 1, N.Y. 


(J Please send me the new Waldes Truarc E-ring 
Dispenser brochure. 


LJ I am also interested in dispensers for Crescent 
Rings. 
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shaft. No waste time or motion, 








Whaat type 


TRANSFORMER 


do you need 


im Transformer with 
coil-protecting housing 


High Voltage and leads. Y 
Transformer. 




































Fully Enclosed Transformer 
with wiring compartment 
and circuit breaker. 





Camtnend eeeenes 

w ™ "o ae 

and von” switch and 
variable voltage 
control switch. 


Transformer for 
horizontal mounting. 





: Watertight 
Plug-in Transformer. 


Transformer. 





Open Type Transformer 
with mounting and 
terminal lugs. 


STANDARD, SEMI-STANDARD, SPECIAL? 


Jefferson makes millions of transformers yearly including many 
of standard design and application — many that are variations of 
standard with changes in mounting and terminal arrangements, — 
and a wide range of designs for special and very unusual applications. 

Because of 35 years of transformer design and manufacturing 
experience, you are assured not only engineering design excellence 
but uniform quality of manufacture for long reliable performance. 

From the inception of design to the final product, all steps are 
carried through in the complete modern Jefferson plant. Come to 


“Transformer Headquarters” with your next problem. 


JEFFERSON ELECTRIC COMPANY 
BELLWOOD, ILLINOIS 


*Refer to Catalog in Sweet's Product Design File, or write for full information. 


JEFFERSON 
TRANSFORMERS | 
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wide, 11%2 in. long, 1*%¢ in. high. Pot- 
ter & Brumfield, Princeton, Ind. 
circle No. 28, Reader Inquiry Facility, page 229 


SMALL MOTOR 


Model 710, a new version of the 
EMC Model 700 motor, is designed 
for use as a blower or fan motor for 
refrigeration space cooler or space 
heater applications. Motor is series 
wound and can be furnished for either 
a-c or d-c. Voltage ranges are: 6, 12, 
24, 32 and 115 volts. Model has rat- 
ings from 1/30 to 1/15 hp. It has a 





totally enclosed case and will with- 
stand water submersion and a wide 
range of temperature changes. Mount- 
ing is either band or flange type. 
Model 710 is available with perma- 
nently grease sealed sleeve bearings 
or precision ball bearings. Howard 
Industries, Inc., Racine, Wis. 

Circle No. 29, Reé ry | it 


SOLDERING PLIERS 


Making use of the resistance heat- 
ing principle, soldering pliers are de- 
signed for soldering small terminals, 
as well as wires as large as 14 gage. 
Featured are special alloy tips that 
eliminate arcing. Work held by the 
pliers is instantly heated when che 
footswitch is pressed. Solder is melted 
by contact with the heated work. Cool- 
ing starts the instant the footswitch is 
released. Pliers are so constructed 
that there is virtually no heat gener- 
ated within them; therefore there is no 
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po you need. 


CORK-AND-RUBBER 
GASKET MATERIALS 


made to meet government specifications ? 


ARMSTRONG CAN SUPPLY THEM 


You can get Armstrong materials made to meet every one of the Send for 


this helpful 
gasket 


eight classes of the principal government specifications covering 
cork-and-rubber gasket materials. These materials are listed 
below. 


Government Specification Armstrong Material manual 
MIL-GC-GI83 Type TSoR..........6.05... NC-709 New '53 Edition 

Type I Medium ............ NC-710 

a a eae —_____—_—_——__» 

2 ok re eee NC-711 

oo DC-167 

Type II Medium ........... DC-100 Youll find up-to-date information 

ype ht) Firm. .....2+. ieee DC-113 on current government specifications 
“T_RQA1! { DK-153 and tentative SAE-ASTM_  specifica- 
i BD: ca neskp eens reece mn O YO alae tiga -in. “Raabe Caden 
I 5. csc ccsacessiwersniaxsacas DK-149 rials. 


You'll find, too, in this 24-page man- 
ual, a lot of helpful information on 
the design and use of gaskets. In- 
cluded are discussions of subjects such 
as designing gaskets to reduce cost... 
practical tolerances for resilient gas- 


For samples and full information on these materials, call your 
nearest Armstrong office or see Sweet's file for product designers. 


New cork-and-rubber compounds. Armstrong's Research and De- 

velopment Center is ready to develop new cork-and-rubber ma- 

terials as new military requirements arise. Please discuss your 
. ss ° -ate scioninga H: rec for eficie 

needs with your nearest Armstrong representative . . . or write. ke a . . designing flanges for efficient 

; sealing, and many others. 

Cork compositions. There’s an Armstrong Cork Composition for 

: e : a : tae i i rs Caske tienen tee 

each of the classes under Federal Specification HH-C-576, as well oe MEK] ( ce pe 

' oe iid 12a in Sweets file for product designers. 

as each of the grades under Specification MIL-C-16090. ’ ee ee 

For a personal copy of this manual, 


Synthetic rubber compounds. Armstrong makes specialized syn- 
thetic rubber compounds for critical uses. If you need an out-of- 
the-ordinary rubber compound, please discuss your requirements 


write to Armstrong Cork Co., 
Gaskets and Packings Dept., 
9502 Arch St., Lancaster, Pa. 


with your Armstrong representative. 





ARMSTRONG’S GASKET MATERIALS 


Your nearest Armstrong Industrial Division office 


ALBANY 10, N. Y., 268 Spruce St. at Northern Boulevard, Telephone: 4-0131 e BOSTON 16, MASS., 131 Clarendon Street, Telephone: COpley 
7-2490 e CHICAGO 54, ILL., 13-136 The Merchandise Mart, Telephone: DElaware 7-0500 @ CINCINNATI 2, OHIO, 301 Temple Bar Build- 
ing, Telephone: PArkway 3220 @ CLEVELAND 15, OHIO, 209 Hanna Bldg. Annex, Prospect Ave. and E. 14th Street, Telephone: MAin 1-7900 ¢@ 
DETROIT 26, MICH., 10th Floor, Free Press Building, 321 Lafayette Avenue, West, Telephone: WOodward 3-5670 - GREENVILLE, S. C., 33 
Norwood Place, Telephone: Greenville 3-5302 s LOS ANGELES 15, CALIF., 719 Bendix Building, 1206 Maple Avenue, Telephone: RICHmond 
0286 e NEW YORK 16, N. Y., 295 Fifth Avenue, Telephone: MUrray Hill 4-6900 e PHILADELPHIA 2, PA., Robinson Building, Fifteenth 
and Chestnut Streets, Telephone: LOcust 4-4290 a ST. LOUIS 3, MO., 1205 Olive Street, Telephone: CHestnut 1757 e IN CANADA: Armstrong 
Cork Canada Limited, 6911 Decarie Boulevard, Montreal, Quebec, Telephone: ATlantic 4733. 
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M ti Absorb Sh 
LORD ountings sor ock 


ICE CUTTING OPERATION 
AUTOMATIC ICE MAKER 
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—O the final operation of its ice making cycle, the 
York Automatic Ice Maker cuts the columns of ice 
into “the cubes with the holes.” As the cutter bar, shown 
above, moves into position to cut the ice columns, Lord 
Shock mountings absorb the initial impact so that the 
stainless steel needles pierce the ice cleanly and evenly. . 

“never shattering a cube.” This shock load, if not ab- 
‘sorbed, could very well destroy the “magic” of the in- 

genious machine which makes “Yorkubes” and “York- 
ice” for commercial uses. 

This is another example of the vital importance of pro- 
tecting commercial machines and their products from the 
destructive forces of vibration and shock. 

Lord engineering includes the careful selection of the 
correct elastomer, “meeting metallurgical and design re- 
quirements . . . then manufacturing mountings to 
exacting specifications. You are invited to discuss 
your product improvement program with us. 





: — ra S| 

J 5 8 
BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 


Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA 
7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. 1635 West 12th Street 


LORD MANUFACTURING COMPANY © ERIE, PA. 
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radiated or conducted heat from the 
tool to scorch or shrink insulation o; 
burn bare hands. Operating voltage is 
low and will not force current through 
films of oxidation, rosin, or other in- 
sulating media. This insures an elec- 





trically sound connection and elim- 
inates cold joints. Construction of 
pliers also permits their use as con- 
ventional wiring pliers. St. John En- 
gineering Co., 4131 Lankershim Blvd., 
North Hollywood, Calif. 

rcle No. 30, Reader Inquiry Facility, page 


HIGH-VOLTAGE 
SELENIUM RECTIFIERS 

Two high-voltage selenium recti- 
fiers, Type V-75HF and _ Type 
VIOOHF, are designed with ferrule 
terminals for insertion into standard 
30-amp fuse clips. Units are designed 
to deliver 5 milliamp into a capacitive 
load at a d-c output voltage of 1500 
and 2000 volts, respectively. These 
cartridge rectifiers are designed to 
meet JAN humidity, altitude, vibra- 


moeumees «| NTERWATIONSL RECTOR CORD eee 


—_ ee “9 = 


tion and shock specifications. Diam- 
eter of the units is “46 in. Type V75HF 
is 3% in. long and Type VILOOHF, 
4°.» in. long. International Rectifier 
Corp., 1521 E. Grand Ave., El] Se- 
gundo, Calif. 

No. 31, Reader Inquiry Facility 


DISPLACEMENT TRANSDUCER 


Miniaturized transducer, Series 222, 
has a volume of less than 0.7 cu in. 
and weighs less than 0.05 Ib. It is 
available for strokes of 0.1 in. to 0.4 in. 
(+ 0.05 in. to + 0.02 in.) and with 
plain, threaded or spring-returned 
shafts. Terminals are provided on the 
flange, on the back of the case, or on 
both the flange and case. Transducers 
will withstand 50 g in the direction of 
the shaft axis, and 30 g in any other 
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DEPEND ON IWI 


FOR THESE PRODUCTS 


Varnished Cambric Products 
Insulating Paper 
Varnished Tubing 
Saturated Sleeving 
insulating Varnish 
Vulcanized Fibre 
Phenolite 

Fibre Wedges 

Wood Wedges 

Built-up Mica Products 
Asbestos Insulation 
Woven Glass Insulation 
Pressure Sensitive Tape 
Cotton Tape 

Cotton Sleeving 


Commutators Built To Specifications 


Teflon 
Silicone Resins 
Silicone Insulations 
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INSULATION AND WIRES INCORPORATED 
Write For The AAddress Of The Warehouse Nearest Your Plant 
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al 


£ 2 mene 
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* a ’ ip 
~ e ve 
ae ee cs ie * 
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¢ Warehouse As ; 


¥ | 


om : 


aC Tar ae Cle 
Telephone! * 


Everything In Electrical 
Insulating Materials 


INSULATION & WIRES 
INCORPORATED 


Warehouses Strategically Located to give you service anywhere. 


Nationally Advertised Quality Products, approved and used by leading 
electrical manufacturers everywhere. 


Experienced Field Service Representatives offer technical assistance with- 
out obligation on any problem involving electrical insulating materials. 


Large Stocks Of Production Materials in every warehouse. Quick delivery 
will eliminate many of your inventory problems. 


Rely On WI Yor Immediate Serwice, Dependable Quality 





3435 Chouteau Avenue e St. Louis 3, Missouri 
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SHAGGY AUDIO AMPLIFIER STORY 


You've heard of the shaggy dog stories, 
well here’s a tale that beats ‘em all. 


Into the Westinghouse Electronic Division offices one day came a man 
with a strange request. It was for an audio amplifier of extremely high 
power, powerful enough to build a whisper of sound to a crescendo capable 
of shattering windows in the next county. (This, however, would not be 
its function.) 


It just so happened we could supply a job to answer the description— 
a new design that delivers 5 or 10 kilowatts output power. It can actually 
take a signal of about 10 milliwatts from any conventional 30 to 20,000 
cps source and build it up to 5 or 10 KW with uniform response (plus 
or minus 1.5 db). 


But the odd part of the story is that we never were able to learn what 
the man planned to do with this extremely high power amplifier. And to 
add confusion to mystery, since then many other guys have wandered in 
with the same strange shaggy dog request. We know, of course, that 
applications are conceivable in producing supersonic vibration, exploring 
variable frequency vibration phenomena, and producing supply power at 
any audio frequency (e.g—400 cycle aviation equipment or 100,000 RPM 
grinding motor.) 

We decided there must be a market for it. Hence this advertisement. 
So—if you know of anyone who'd be interested in a variable frequency 
audio amplifier of extremely high power—capable of shattering windows 
in the next county—have them get in touch with Westinghouse Electric 
Corporation, Electronics Division. Industrial Electronic Devices Section, - 
2519 Wilkens Avenue, Baltimore 3, Maryland. ; 





you CAN BE SURE...1F ITS 


Westinghouse 


5-02256 : 
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direction, without mechanical failure 
or electrical discontinuity. Colvin Lab- 
oratories, 12 Court St., Morristown 
N. J. 

ircle No. 32, Reader Inquiry Fa 


POLARIZED CAPS AND 
CONNECTORS 

New 3-wire turn-and-pull “Royal 
oak” polarized caps and connectors 
have adjustable cord grips tor cord 
diameters from 0.325 in. to 0.562 in., 
and are used primarily with heavy- 
duty, rubber-jackeited serv:ce cords. 
UL-listed, they are rated at 20 amp, 





250 volts, or 10 amp, 575 volts, and 
will fit other standard makes of inter- 
locking devices. The 3-wire cap is des- 
ignated catalog number 83; the con- 
nector, No. 93. Royal Electric Co.., 
Inc., Pawtucket, R. I. 


Circle No. 33, Reader Inquiry Facility, page 229 


CASES AND COVERS 


Cases and covers can now be ob- 
tained in stock size ranging from extra 
large to miniature, and in square, 
round and rectangular shapes. Stand- 
ard cases, made of aluminum, brass, 
copper, or steel, are now available in 
sizes ranging from '46 x %e6 x L4e 
in., to 16 x 10 x 7% in. Hudson Tool 
and Die Co., 118 S. 14th St., Newark 
7,N. J. 





Circle No. 34, Reader Inquiry Facility, page 229 
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for lowest cost 


precision bronze bearings in production quantities 


us GRAMIX 


b- These typical GRAMIX precision bronze bearings, with tolerances as close as .0005, 
are produced at a considerably lower cost than identical machined parts—in fact, in quantities of 
10,000 or more, you can buy these bearings for your applications at the prices shown. 


The average die cost for these bearings is about $300; but, since we have produced 
literally millions and millions of these bearings, we have dies available for more than 132,000 
size and shape variations. This great number of die combinations available to you 
without cost to meet your specifications. 












GRAMIX sintered-metal bearings cut production costs 
because they have precision tolerances consistently maintained 
by accurate production control. Maintenance 
al costs are lower because the inherent porosity, filled 
with a lubricant, assures positive operation. For 
complete information on how GRAMIX can 
save you money, write us today. 
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THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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Meee THERMAL CONTROLS 


oe: Neale’ 


BECAUSE OF 


This sub-fractional horsepower motor stator has been built with a safety 
factor far beyond that of insulation only. Inserted between the stator 
windings is a Mighty Mite Thermal Control that automatically limits operation 
under excessive temperature rise. 

This means that under adverse conditions, the windings will not become 
overheated, insulation will not char, motor will not burn out. Mighty Mite 
Thermal Controls provide abundant assurance of safety and long-life per- 
formance, adding value to any product of which they are a component. 


Mighty Mite Thermal Controls provide 
maximum simplicity of installation. 
Small, compact. 
. Can fit into your present design. 


1 

2 

3. Pre-set calibration eliminates adjust- 
ment time in assembly. 

4 


. Pre-set calibration assures uniform, de- 
pendable performance. 


ACTUAL SIZE . Simple, sturdy design. 


awn 


Available in a variety of terminal 
connections. 


© Go 


Most leading makes of sub-fractional HP motors are Mighty Mite protected. Specify Mighty Mite 
Thermal Control! protection in specifying such equipment. 





RT Te mis 
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VIBRATORY FEEDER 


New small vibratory feeder, Mode} 
F-00, has a feeding capacity of up to 
500 Ib per hr of bulk material to var- 
ious types of industrial processing 
equipment, including packaging, 
weighing and other machines. New 
model utilizes the same electromag- 
netic vibrating principle, which elim- 
inates gears, bearings, belts, idlers, as 





the larger models. Rate of material 
flow from the feeder is controlled by a 
rheostat in the separate controller. 
Rate of feed can be regulated from a 
trickle to a substantial flow. Dimen- 
sions are 7% in. high and approxi 
mately 14 in. long. Weight is 14 lb. 
Syntron Company, 490 Lexington 
Ave., Homer City, Pa 

No. 35, Reader |r ry Facility, page 229 


TRANSVERSE END 
CUTTING PLIER 

Newly designed transverse end cut- 
ting plier makes it possible to reach 
into confined places and make a clean 
flush cut. It is also highly useful in 
precision work where ordinary oblique 
and end cutters are too bulky. Feature 
is a replaceable tempered steel spring 





which keeps the plier in open position. 
If desired, it can be obtained without 
the leaf spring. Hammer-forged from 
high grade tool steel, plier is made in 
6-in. size only. Type 204-6L has a 
leaf spring; Type 204-6 does not. 
Mathias Klein & Sons, 3200 Belmont 
Ave., Chicago 18. 

ircle No. 36, Reader Inquiry Facility, page 2¢% 


SOLDERING IRON 

Weighing two oz, pencil-type elec- 
tric soldering iron is available in two 
wattage ratings — 25 watts and 40 
watts. Overall dimensions are 7% in.; 
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Flyin, 


vial Frankly we don’t know if they’re fact or fiction . . . but if they 
age are fact it wouldn’t surprise us a bit to learn that some extra- 
ler. terrestrial manufacturer has incorporated SELETRON Selenium 
na Rectifiers and R. R. Co. Germanium Diodes into the design. 
en- That’s because—as pioneers in the field of electronic develop- 
oxi ment—we’ve had our hand in some of the most difficult projects 
Ib. and met some of the stiffest requirements ever cooked up! Mak- 
po ing drawing board dreams come true are daily chores at Radio 
Receptor Co.! 





229 
QP GERMANIUM DIODES 


Radio Receptor’s new Germanium Diodes feature polarity 
at a glance combined with simplicity of construction 
cut- and sound design principles. The tapered shape speeds . 








- assembly because operators can see at a glance ee tr $ 
1 in the correct direction of assembly. Users are enthusiastic 
que over the quality of the product which is currently Seletron Selenium Rectifiers, 
ture , being used in walkie-talkies, computers, TV sets, in both miniature and 
ring tuners and other electronic applications. industrial types, are in 
constant demand by an increasingly 
large number of engineers through- 
out the world because they are 
~ completely dependable under the 
— most grueling conditions. 
Years of experience have given 
Radio Receptor Co. a deep insight 
into the idiosyncrasies of 
di Germanium rectification. 
hout Diode 
es shown greatly 
a \ one Our Germanium Diodes and Seletron Selenium Rectifiers 
le in ‘ 
ss \ may hold the answer to many of your problems. Radio 
not. Receptor Engineers will be glad to study your require- 
nont ~ ments and submit their recommendations on both of 
these products. 
Germanium Transistors available in limited quantities. 
Seletron — RADIO RECEPTOR COMPANY, Inc. 
elec- 
~— and eo | RP Since 1922 in Radio and Electronics RP 
fs SALES DEPT: 251 West 19th Street, New York 11, N. Y. « FACTORY: 84 North 9th Street, Brooklyn 11, N. Y. 
ING 
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WHEN L0 () \ tip has a %-in. diam. The Lenk Mfg. 


. 27). 2a ’ . . 
Co., 30-38 Cummington St., Boston 
15, Mass. 

No. 37, R lor naquiry Facility, page 229 


TEST ADAPTER 


IN BOLTED ASSEMBLIES, In many applications, use of adapter 
simplifies the measurement of voltage, 
T R @) U & L E STA RTS resistance, ard gain by evs z 


test prod; neither the chassis nor the 
wiring need be disturbed. In use, 
as a 7-pin miniature tube can be replaced 


by the plug-in adapter; the tube is 
then plugged into the adapter, making 


BEALL helical spring washers 
compensate for all 4 causes of 
looseness in bolted assemblies 
1. Bolt stretch 


2. Wear under nut and bolt head 


3. Pulverizing of paint, rust or scale 





4. Vibration 


all socket connections easily avail- 
able. Adapter features low-resistance 
silver-plated base and_ test points. 
Hytron Radio & Electronics Co., Div. 
of Columbia Broadcasting System, 
Inc., 100 Endicott St., Danvers, Mass. 

e No. 38, Reader Inquiry Facility e 229 





TIGHT TIGHT TIGHT 


when assembled in service ofter long service 


[ 
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‘Reprint Packages 


Related feature articles previously 
offered as separate reprints are now 
available in combined reprints on the 
following subjects: 
New Phenolic Materials, 28 pages 
$0.75 
Adjustable-Speed Drives, 24 pages 
$1.00 
Applying Magnetic Amplifiers, 40 pages 
$1.50 
Motor Overload Protection, 52 pages 
$1.50 
Designing Servo Systems, 56 pages 
$2.00 
Engineering Testing in Design, 76 pages 
$2.50 
Plastics and Dielectrics, 92 pages 





$33.00 

Copies are available at the prices 

shown on orders accompanied by remit- 

tance. For detailed review of the con- 
Tek ee Wik Pere tents of each see page 222. 


~— 


BEALL TOOL DIVISION of HUBBARD & COMPANY 
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PIASECKI HELICOPTER CORPORATION uses FLEXLOCs on its H-21 
Work Horse. The illustration shows them installed on an access 
door of the instrument console. The H-21—largest transport 
helicopter in production—is fully equipped for cold weather 
operations down to —65°F. 
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Why use FLEXLOC 


locknuts ? 


The answer is simple. They hold as- 
semblies together, and won’t work 
loose like ordinary nuts. Once you 
install these one piece, all metal nuts, 
you can forget them. Yet they can be 
easily removed and can be reused 
again and again. 


No fastening job is too tough for a 
FLExLoc. Whether it’s on an access 
door of a Piasecki Helicopter or the 
picker stick of a high speed loom, a 
FLEXLOC stays put. 


FLEXLOCs save production and main- 
tenance time. They are one piece, all 
metal—nothing to assemble, come 
apart, lose or forget. Standard 
FLEXLocs have higher tensile than 
most other nuts—and because they 
are all metal, are not affected by 
temperatures to 550°F. 


SPS can deliver any quantity of 
FLEXLOCs in a wide range of sizes. 
Stocks are carried by industrial dis- 
tributors. Write for literature and 
samples. SPS, Jenkintown 9, Pa. 


LOCKNUT DIVISION 





JENKINTOWN PENNSYLVANIA 


Ohe Stik Gear : A START FOR THE FUTURE 
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INTRICATE SHAPES with 
tolerances often as close as +.005 
without Grinding or Finishing! 





The costly headaches and limita- 
tions of loose tolerances—which 
have vexed the engineer with varia- 
tions of 1/32” in permanent mag- 
net design—have been virtually 
eliminated by Thomas & Skinner, 
specialists in magnetics for more 
than half a century. 

Now your engineers can specify 
the intricate casting shapes—with 
sharply defined relief—which in the 
past have been too difficult or too 
expensive to produce. Through rad- 
ically new techniques, Thomas & 


Skinner permanent magnets are cast 


with such close precision that little | 


or no grinding and finishing is re- 
quired for dimensional accuracy. 
Call in a Thomas & Skinner en- 


gineer—let him work with your own | 


development specialists—learn how 
your permanent magnet problems 
of close tolerances and intricate de- 
signs may be solved by the new 
Thomas & Skinner technique— 
now! Write today—ask for the new 
Thomas & Skinner Permanent Mag- 
net Bulletin, No. 151. 


OUR Lah id meme sel ny 


1120 East 23rd Street - Indianapolis, Indiana 
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SENSITIVE METER 

Sensitivity plus ruggedness charac- 
terize new meter movement. Con- 
structed in the form of a replaceable 
cartridge, the movement is a refine- 
ment of the d’Arsonval principle. Its 
movable coil, suspended on_ bifilar 
wires, is said to be very sensitive to 
current variations, in the absence of 
frictional losses encountered in con- 
ventional _pivot-and-jewel _ bearing 
meters. The bifilar wires also absorb 
shocks that might damage conven- 
tional sensitive meters. 

Two types of meters are available. 
The light-pointer model has a momen- 
tary overload factor of 1000 times 
(100,000 per cent) and the mechan- 
ical model one of 100 times (10,000 
per cent). The light-pointer model 
incorporates a light source and optical 
system for projecting a luminous cen- 





terline oval on the meter scale, elim- 
inating parallax difficulties. The light 
source operates on a-c by means of am 
attachment cord that includes a step- 
down transformer, or on a self-con- 
tained battery. Other laboratory 
models incorporate the conventional 
mechanical pointer. 

Meters are available in portable and 
laboratory models. Round-case panel- 
mounting instruments are available 
with full-scale sensitivity of 20 micro- 
amp, with a coil resistance of 500 
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té DUTCH BRAND 
Truulating fowuome 


DUTCH BRAND Friction Tape 


DUTCH BRAND Friction Tape is well known for its 
dependability. It does not fray...has the necessary 
strength for good workmanship ... the correct 
adhesion makes firmly held joints . . . removes 
from the roll easily and it has long life on the job. 
2000 volts for single thickness. It is the type tape 
that is dependable and easy to work with. Be sure 
to get this top quality by asking for DUTCH BRAND. 
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DUTCH BRAND Plastic Tape 


DUTCH BRAND Plastic Tape has proved a favorite 
because of its excellent performance. By actual 

test and use it has excelled in the plastic tape field. 
It is super thin, with ample strength and 150% stretch. 
It resists weather, oils, acids and corrosive chemicals. 
It is available in regular .007” thickness or heavy duty 
.010” thickness for winding heavy cables, heavy 
electrical harness or for use with power driven tape 
machines. Dielectric resistance averages 1000 volts 
per mil of thickness. The best test is to try DUTCH 
BRAND Plastic Tape...order it from your supplier today. 
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DUTCH BRAND Rubber Insulating Tape 


ere is an old dependable of the electrical trade. Tops” 
for years in electrical insulating work. It fuses instantly 
without heat and has the strength and stretch necessary 
for good joints. It resists up to 18,000 volts through a 
single thickness. It contains no corrosive chemicals. Its 
long life makes it dependable and workmen find it 
easy to work with. It-costs no more to have the best 

+. just specify DUTCH BRAND on every order. 


ALL “4” Available At 
Your Electrical Wholesalers 
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“DB” Wire Connectors 


“DB” Wire Connectors are the latest addition to the DUTCH BRA 
line. They are made to careful specifications and high standard 
as has characterized DUTCH BRAND products for over forty 
years. They are made of high grade pheolic material and 
designed with long skirt for full insulating protection. They 
are weatherproof... vibration proof... resist pull-out-and 
are available in four standard sizes. Knurled design 
makes them easy to use. Order from your supplier 

along with your tape requirements. 


VAN LEEF BROS. [NC. 


Manutacturers of Rubber Products 
ovision of Johns-Manville 
7800 WOODLAWN AVE. a CHICAGO 19, ILLINOIS 
a 





How two HONEYWELL 
Mercury Switches are used to shut 
off motor when oil supply is too low 





ohms. Line includes units whose sen- 
sitivity ranges from 1 microamp full- 
scale and up. Accuracy is maintained 
at 4% per cent. Meters are of the d-c 
type but can be used for a-c measure- 
ments in conjunction with suitable 
rectifying means. Applications in- 
clude checking transistor circuits, as 
well as vacuum-tube circuits. Colum- 
bus Products Corp., 1010 Saw Mill 
River Rd., Yonkers, N. Y. 


Circle No. 39, Reader Inquiry Facility, page 22 
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LABORATORY MONITOR 
Model 1800 is a general-purpose 
count rate meter with provision for 
either or both visual or aural indication, 
A front panel contro] permits selection 
of five different meter ranges: 300, 
1000, 3000, 10,000 and 30,000 counts 
per minute. Accuracy is approxi- 
mately + 5 per cent. Aural volume 





HoneyWELL mercury switches meet the demands for low 
operating force and have the additional advantage of contacts 
being sealed in a glass case, protected from effects of oil fumes. 


Problem of the designers of a pressure lubricating device was how 
to use low operating force to signal the operator when the supply 
of oil in the reservoir became Lane and ... if oil was not replenished 
immediately . . . to shut off the motor. 


The solution was found by attaching two HONEYWELL mercury 
switches to a float in the reservoir. When the level dropped to 
where the reservoir needed refilling, movement of the float actu- 
ated one switch to turn on a warning light. If the level became 
dangerously low, the float movement actuated the second switch 
to stop the machine. 





control is also provided. The instru- 


HONEYWELL mercury switches have been recognized for 30 ment may be obtained with a Geiger- 


TRE 


years as precise, dependable c omponents for many types of switch- 
ing controls. MICRO field engineering service, fully experienced 
in every type of switch probler m, is available to assist you in the 
choice of the proper HONEYWELL mercury switch to meet your 


Muller tube and probe. Power re- 
quirements are 117 volts + 10 per 
cent and approximately 35 watts. Di- 
mensions are approximately 642 x 6% 


needs. Call your nearest MICRO branch office. x 10% in. Weight is about 8 Ib. 
Berkeley Scientific Division of Beck- 


man Instruments, Inc., 2200 Wright 
A DIVISION OF Ave., Richmond Calif. 
Circle No. 40, Reader Inquiry Facility, page 229. 
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VARIABLE TRANSFORMER 


Designed for laboratory and other 
applications, small portable variable 
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A SIGNIFICANT ADVANCE IN AIRCRAFT ENGINEERING... 


POLYESTER REINFORCED PLASTICS— 


Designers have found a new way 
to increase strength and reduce 
weight in many components for- 
merly made of metal. They’re spec- 
ifying reinforced plastics made of 
glass fiber cloth or mat, bonded 
with BAKELITE Polyester Resins. 


Several different BAKELITE Poly- 
ester Resins, as well as grades of 
glass fiber cloth, are available to 
meet widely varying needs. For ex- 
ample, one type of reinforced plas- 
tic is produced from Owens-Corning 
“Fiberglas” cloth 181-136, laminated 
with BAKELITE Polyester Resin 
BRSQ-193, plus 10% monomeric 
styrene. The resulting laminate, 
when tested at standard conditions 
under U. S. Air Force Specification 
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No. 12049, provides these physical 


properties: 


Ultimate Strength, Flexural, 

PAIN so 6 cos. ees ore au 63,400 psi. 
Ultimate Strength, Tensile . .47,400 psi. 
Ultimate Strength, 

Compressive, Edgewise . . 39,700 psi. 
impact Strength, Edgewise, 

(Notched Izod) 20.53 ft. Ib./in. notch. 


All of these values exceed the require- 
ments of the specification. Yet, the spe- 
cific gravity of this reinforced plastic, 
which contains about 36 to 38 per cent 
resin, is only 1.8. 


Other properties, such as dielectric 
values, electrical “transparency” for 
radar housings, and heat and chem- 
ical resistance, are also covered in 
Booklet H-16, “BAKELITE Polyester 
Resins for Reinforced Plastics.” 
Write Dept. OY-20. 


BAKELITE 


TRADE-MARK 


POLYESTER RESINS 


TRACE co MARE 


BAKELITE COMPANY 


A Division of 
Union Carbide and Carbon Corporation 


Tis 
30 East 42nd Street, New York 17, N. Y. 


In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 


transformer has the following ratings: 
primary, 117 volts a-c, 50 watts; sec- 
ondary, from 7 to 13 volts a-c, con- 
tinuously variable and 4 amp contin- 
— precious Nets/ uous duty. Transformer, designated 
Peer ; eT lag | No. 226, can be used with small 
"tet maa motors, heater elements, for operation 
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rf Lever Spring — 
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Top Pivot | 
Return ring 
Adjusting Screw 
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of a-c relays and solenoids, and. other 
applications. Each unit is supplied 
with a 6-ft a-c cord and is finished in 
gray wrinkle. Dimensions are 3% x 4 
x 34% in. Weight is 3 lb. Pacific Trans- 
ducer Corp., 11921 W. Pico Blvd., 
Los Angeles 64. 
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for MODERN *<:" 
Electronic Circuitry 


CONSTANT-TEMPERATURE 
HUMIDITY CABINET 

Cabinet is designed for making 
ASTM and other tests involving 90- 
100 per cent relative humidity at 


NORTH'S IR206 is a shock-resistant, vibration-proof, hermet- 
ically sealed, sensitive relay. Developed for airborne circuitry 


with sensitivity suitable for use with subminiature tubes or 
transistors. 

Stable adjustment and long life result from the unique de- 
sign schematically indicated above. Centrally pivoted, rotary 
motion armature is actuated by dual coils. Symmetrically dis- 
posed contact springs are integral with relay structure, have 
simple set-screw adjustment. Contact pressure is independent 
of current carrying springs. 

Provides 2 C contacts (single palladium). Load rating 3.0 
amps at 30 v. DC resistive or 0.5 amps at 110 v. DC inductive. 
Operating power 50 to 60 milliwatts. Available 
with coil resistances up to 17,000 ohms. Tem- 
perature range —55° C to +-110° C. Relay is 
protected against distortion due to sudden 
changes in temperature or pressure. IR206 is 
designed to exceed military specs. 





Ask for complete catalog of 
NORTH Relays, Switches, Controls 







(MANUFACTURING COMPANY 


Originators of ALL RELAY 
Systems of Aufomatic Switching 





from 4 C up to 70 C dry bulb temper- 
ature. Design features a counterflow 
bafle that maintains chamber atmos- 
phere circulation while saving on cool- 
ing water when testing at tempera- 
tures below the ambient temperature. 
This provides improved temperature 
uniformity. Automatic hydraulic-elec- 
tric thermostat contro] has response 





sensitivity of + % C. Cabinet interior 
and exterior are constructed of stain- 
less steel. Unit is available in standard 
voltages, with a wattage consumption 
ranging from 450 to 1250. All wiring 
meets NEC specifications. Cabinet 
is available in four standard sizes, in 1 
to 9 cu-ft chambers. Blue M Electric 
Co., 306-08 W. 69th St., Chicago 21. 





535 South Market Street, Galion, Ohio, U.S. A. 
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Number 0 


name in socket screws.. 


ALLEN 


with design engineers... 


because Allen’s greacer strength, 
greater holding power and free- 
dom from projecting heads per- 
e mit more compact design and 


smooth, safe surfaces. 
SO SE eR A SS RN mE are OS RRR OR ane 


on the production line... 


because AllenO Heads’ superior 
uniformity is maintained by 
statistical chart control. Burr- 
° free threading and keying speed 


assembly time. 


with the end user... 


because Allen © Screw products 

identify equipment that is de- 

signed right, built right. Allen 

0 screws, with more durable 
# threads and sockets make adjust- 


ments, disassembly and reassem- 
bly easy and trouble-free. 


.. « Sold only through leading distributors. 


ALLEN 


MANUFACTURING COMPANY 


Hartford 2, Connecticut, U. S. A. / 
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TEFLON’ 


_ CAN 





The best in TEFLON \ 





Exceptional qualities of 
“JOHN CRANE” TEFLON 
make it highly desirable for 
a wide range of equipment 
and parts lines. Manufacturers 
of precision equipment and com- 


ponent parts cannot overlook its 


remarkable electrical, thermal, me- 


chanical and anti-corrosive advan- 
tages. Note Teflon’s outstanding 
properties and characteristics. 


ELECTRICAL PROPERTIES: 


Power factor less 
than 0.0005 over 
the entire spectrum 
from 60 cycles to 
, 30,000 megacycles, 
with a dielectric 
constant of be- 
tween 2.00 and 2.05 
* Short-time dielectric strengths from 
1,000 to 2,000 v., per mil in thickness 
of 5-12 mils * High resistance to sur- 
face arc * Volume resistivity greater 
than 1015 ohm-cm « Surface resis- 
tivity drops to only 1013 ohms at 
100 percent relative humidity. 


THERMAL AND 

MECHANICAL PROPERTIES: 
Tensile strength 
1,500 to 2,500 psi. 
at 77 deg. F. ° 
Durometer hard- 
ness 55 to 70 « Stiff- 
ness 60,000 psi. at 77 deg. E+ Friction 
coefficient against polished steel (stat- 
ic) .09 —.12 * Remains flexible down 
to —94°F. Serviceable up to+482°F. 


Low power factor 
high diélectric strength 


Outstanding 
thermal characteristics 


*DuPont Trade-mark 
for tetrafluoroethylene 
resin 


ANTI-CORROSIVE 
/ PROPERTIES: 


Resists all chemical 
liquids and gases 
except molten al- 
kali metals and 
fluorine and chlor- 
ine trifluoride *No detectable changes 
in properties over l-year outdoor 
weather test * Zero water 
absorption. 


V7 TYPICAL 
// kM APPLICATIONS: 
7 <4 For such applica- 
¢ (é tions, as vhf, uhf, 
or high voltage— 
high temperature 
insulator forms, 
heat-resistant linings, oil and fire- 
wall seals, gaskets, valve discs or 
seats, packings, flexible bellows, dia- 
phragms, slot liners, heat sealer jaws 
and dough rollers. Let our engineers 
fitJOHN CRANE’TEFLON to your 
specific needs. 





Corrosion resistant 











Typical Application 


“JOHN CRANE’ TEFLON parts can be manufactured to your specifications. Investigate now. 
* Let us know your requirements. Send for our 12-page illustrated catalog. 


Crane Packing Company,Dept. EM, 1824 Cuyler Ave., Chicago 13, Ill. 
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ELECTRICAL 


D-C POWER SUPPLY 


New, high-power d-c source is de- 
signed especially for requirements of 
digital and analogue computers, busi- 
ness machines and other complex elec- 
tronic devices. A selenium rectifier 
power supply controlled by a mag- 
netic amplifier, the unit provides reg- 
ulation of better than 0.2 per cent re- 
gardless of line or load changes, 
Steady state regulation is less than 
0.15 per cent from no load to full 
load, with 10 per cent change in 


ae =e. 





a-c line voltage. Rms ripple can be 
filtered as low as 0.01 per cent; 0.5 
per cent is standard. The selenium 
rectifier-magnetic amplifier design 
eliminates thyratrons or _ ignitrons. 
Having an efficiency of approximately 
75 per cent, the unit is sufficiently cool 
during operation to reduce refrigera- 
tion requirements in office-installed 
computers. Standard ratings of the 
power supply range from six to 500 
volts d-c and from five to 200 amp. 
Units can also be built with other rat- 
ings to suit customer's specifications. 


Inet, Inc., 8655 S. Main St., Los 
Angeles 3. 
Circle No. 43, Reader Inquiry Facility, page 229 


AMPLIFIER 


Designed for laboratory applica- 
tions, precision audio amplifier is said 
to combine low-signal-to-noise and 
distortion factors with high power out- 
put. Amplifier is available in several 
models for varying input impedance 
requirements; output impedance rang- 
ing from 4 to 600 ohms is switch- 
controlled in all models. Employing 
negative feedback on all stages, ampli- 
fier offers stable characteristics. Dis- 
tortion is less than 1 per cent at the 
full rated output of 30 watts, while 
frequency response is said to be ex- 
ceptionally flat over a 30 cps to 15 ke 
range. With a high impedance input 
the response is flat within + 0.2 db 
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3 Roller-Smith 
Rugqedized Inotuuments 


Shock-Proof « Vibration-Proof « Weather-Proof 


p. 
t- 
IS. 
OS 


19 


: Roller-Smith announces production of hermetically sealed 
d Ruggedized 212" and 312” instruments conforming to MIL-M-10304. 
al In addition to Ruggedized instruments, a complete line of 
5. hermetically sealed and unsealed types in conformance with Gov- 


h- ernment specifications are available. 


ROLLER-SMITH CORPORATION 


BETHLEHEM, PENNSYLVANIA 
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HONED RACEWAYS 





exclusive with 


HOOVER BALL BEARINGS 


The photographs reproduced above are magnified one 
hundred times so you can see the difference between 
ground, polished and honed raceways. The process and 
the special machines for the honing operation are exclu- 
sive, patented, Hoover developments. Honing by Hoover 
goes far beyond grinding and polishing to achieve a sur- 
face that assures amazing quietness plus 90 per cent 
longer bearing life... 30 per cent greater load capacity. 
That’s why Hoover Ball Bearings are the choice of dis- 
tinguished American manufacturers of fine ma- 
chines and equipment. 








The Hoover Engineering Manual will be mailed 
free to engineering and purchasing executives re- 
THE ARISTOCRAT questing a copy on their business letterhead. 
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over the entire range; similar low vari- 
ations occur when bridging or termi- 
nating low impedances are used. Am- 
plifier is available in a carrying case 
or for rack mounting. Summit Elec- 
tronics, Inc., 7 Industrial Place, Sum- 
mit, N. J. 

Circle No. 44, Reader Inquiry Facility, page 229. 


REGULATED POWER SUPPLY 


Using a selenium rectifier, model 
S-715 regulated d-c power supply is 
said to provide 20,000 hr of service 
without failure. No vacuum tubes are 
used; instead, regulation is accom- 
plished by a magnetic amplifier cir- 
cuit. Feature is that all major com- 
ponents except the rectifiers and cali- 
bration resistors are hermetically 
sealed in an enameled steel case. Out- 
put power is rated at 300 volts d-c 
with less than 0.1 per cent ripple. Reg- 
ulation is + 1.0 per cent for output 
currents from zero to 200 milliamp, 
and for input voltages from 105 to 
125 volts. Nominal power frequency 
is 60 cps but rated regulation is main- 





tained for frequency variations of + 
10 per cent. Modifications can be 
made for use on other power fre- 
quencies, and for other voltage and 
power requirements. Acme _ Elec- 
tronics, Inc., 200 N. Lake Ave., Pasa- 
dena 4, Calif. 
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PHASE METER 


Phase meter, Type 404 is said to be 
the first commercially available instru- 
ment giving direct readings in degrees 
between two alternating voltages of 
any waveform, symmetrical, or un- 
symmetrical, from 100 ke down to 0 
cps. It contains a new circuit that per- 
mits the comparison of phase differ- 
ence between two alternating voltages 
at the exact instants when their wave- 
forms intersect with the x-axis. As a 
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Louthan 
Electrical 
Porcelains 


accurately made to your specifications 


The good electrical design of your prod- 
ucts is protected by the high quality of 
Louthan Electrical Porcelain insula- 
tion. For more than a half-century, 
Louthan has specialized in all types of 
ceramic insulations for electrical prod- 
ucts. We will be glad to submit prices 
and design recommendations. 


Exclusive Representative: H. 8. ZEIGER— 
369 Lexington Avenue, New York 17, New York 


THE LOUTHAN MANUFACTURING COMPANY 


A Subsidiary of Harbison-Walker Refractories Company 


EAST LIVERPOOL, OHIO 
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COUNTING 


















AT RATES TO 
40,000 CPS 


ae 


DESCRIPTION—The Berkeley Preset Counter is an electronic decade with 
provisions for producing an output signal or pulse at any desired preset count 
within the unit’s capacity. Any physical, electrical, mechanical or optical 
events that can be converted into changing voltages can be counted, at rates 
from 1 to 40,000 counts per second. Total count is displayed in direct-reading 
digital form. Presetting is accomplished by depressing pushbuttons corres- 
ponding to the desired digit in each column. Model 730 Preset Decimal 
Counting Units are used. These are completely interchangeable plug-in units 
designed for simplicity of maintenance and replacement. 


APPLICATIONS — Flexibility and simplicity of operation make the Berkeley 
Preset Counter suitable for both production line and laboratory use. It has 
practical applications wherever signalling or control, based on occurrence of 
a predetermined number of events or increments of time is desired. Output 
signals from the unit can be used to actuate virtually any type of process con- 
trol device, or to provide aural or visual signals. 


SPECIFICATIONS Model 


[180 | ree0 | ve e00 | 100000 | 7,000.00 


+ 1 v. to ground, peak; at least 2 4 sec. wide 


MAX. COUNT CAPACITY 
INPUT SENSITIVITY (MIN.) 


OUTPUT Choice of pos. pulse and relay closure, or pos. pulse. SPST 
relay closure approx. 1/30 sec; pulse output is + 125 v. 
with 3 / sec. rise time and 15 / sec. duration. 

PANEL DIMENSIONS 

OVERALL DIMENSIONS 

POWER REQUIREMENTS 


PRICE (F.O.B. FACTORY) 


15%” x 834” 


19” x 834” 
1658” x 10%” x 13” 203%" x 10%2” x 15” 
117 v. = 10% @ 90w. 117 v. = 10% @ 180 w. 
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M3 For complete information, please request Bulletin 502. 





division of BECKMAN INSTRUMENTS INC. 
2200 WRIGHT AVENUE e RICHMOND, CALIFORNIA 





‘*DIRECT READING DIGITAL PRESENTATION OF INFORMATION’ 
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PLUS CONTROL 


result, the input voltages can be rec- 
tangular, exponential sawtooth, sinus- 
oidal, or a symmetrical or unsym- 
metrical waveform. In addition, be- 
cause only direct comparison between 
voltages takes place in the instrument, 
there is no limitation on the low end 
of the operating frequency. 

Meter also has the following advan- 
tages: sensitivity can be adjusted to a 
small fraction of 1 volt without the 
use of amplifiers; no amplitude adjust- 
ment is required for either signal 


voltages; and direct indication can be 
obtained of phase lead or lag without 
additional manipulation. The fre- 
quency response is 100 ke to 0 eps 
with an external indicator; and 100 ke 
to 0.05 eps with a panel meter. The 
range is 36, 90, 180, and 360 deg full 
scale, phase lead or lag. The input 
voltage can be from 0.5 to 50 volts 
from 0 cps to 10 ke; then, the lower 
limit increases slowly up to 1 volt at 
100 ke; better sensitivity can be ob- 
tained through panel adjustment. The 
accuracy equals + 1 per cent or | deg 
from 0 cps to 10 ke, then increases 
slowly up to 4 per cent or 4 deg at 
100 ke with external indicator; an 
additional error of + 1.5 per cent at 
any operating frequency with panel 
meter. Advance Electronics Co., P. O. 
Box 394, Passaic, N. J. 
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TIME CALIBRATOR 


Type 190 low-frequency time cali- 
brator is a synchronous-motor driven 
device furnishing pulses at intervals 
of 0.01, 0.1, or 1.0 sec. It is intended 





for uses with oscilloscopes and various 
types of recording equipment. Pulse 
amplitude is about 1.5 volts. Size is 
5% x 3% x 3 in. Owen Laboratories, 
9130 Orion Ave., San Fernando, Calif. 
Circle No. 47, Reader | 
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THE MOST EFFECTIVE CAPACITORS 





FOR R-F NOISE SUPPRESSION... 


...are the 


NEW 
SPRAGUE 


THRU-PASS: 
CAPACITORS 
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HRU-PASS CAPACITORS are a new Sprague 
development for use in radio interference reduc- 
tion in communication and radar equipment. 


e Thru-Pass Capacitors not only reduce to a negli- 
gible value the effect of external connection inductance 
to a capacitor but they also have a minimum length of 
internal path for radio interference currents. Their per- 
formance is closer to that of a theoretically ideal capacitor 
than that of any other paper capacitor! 


e Electrically, Thru-Pass Capacitors are three-termi- 
nal feed-thru devices which are connected in a Circuit 
in a manner similar to a low pass filter; the tab or lead 
terminals are connected in series with the circuit being 
filtered while the case is grounded. 


e The threaded-neck mounting on Type 102P and 
103P Subminiature Thru-Pass Capacitors is designed 
to give a firm metallic contact with the mounting sur- 
face over a closed path encircling the feed-thru conduc- 
tor and to eliminate unwanted contact resistance so 
that the theoretical effectiveness of these new units is 
realized in practice. The milled flats on the threads 
help ensure vibration-proof mounting since the capac- 
itors cannot rotate if mounted in a flatted opening 
instead of the usual circular hole. 


e Type 102P and 103P Capacitors are all hermeti- 
cally encased. Glass-to-metal solder-seal terminals are 
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WORLD’S LARGEST CAPACITOR MANUFACTURER 


EXPORT DIVISION: CABLE SPREXDIV, NORTH ADAMS, MASS. 
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employed in order to assure positive protection against 
severe atmospheric conditions. 


e Both types are impregnated with Vitamin Q, 
Sprague’s exclusive inert synthetic impregnant, in or- 
der to provide maximum insulation resistance and 
minimum capacitance change with temperature. Type 
102P units are processed for —55°C to +85°C opera- 
tion while Type 103P units have their top operating 
temperature extended to + 125°C. 

e Engineering Bulletin 215 gives full details and 
standard ratings. Write on your business letterhead 
for your copy to Sprague Electric Co.,307 Marshall St., 
North Adams, Massachusetts. 





TYPES 102P AND 103P 5 AMPERE THRU-PASS CAPACITORS 


SHOWING CHOICE OF LEAD OR TAB TERMINALS 


“THRU-PASS" AND VITAMIN "Q'' ARE SPRAGUE TRADEMARKS. 
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L 4% 3, 4  & 8 Siem interchangeable 


versible contact units. 
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An Exceptionally Versatile 
Line in the Heavy Duty Field 


An _ exceptionally versatile line, un- 
equalled in the heavy duty field, with a 
virtually unlimited number of assembly 
combinations to meet the individual re- 
quirements of any portable electrical 
equipment. 

Interchangeable contacts, 1 to 8 poles, 
can be assembled in standard plug 
shells and receptacle housings. The pro- 
tected female contact unit can be as- 
sembled in either plug or receptacle for 
safety in the line side of the circuit. Fus- 
ible types and units with one pole 
grounded are also available. 

Automatic bayonet lock with either 
manual or combination manual and au- 
tomatic release protects equipment and 
wiring. Wide range of pressed steel plug 
shells, receptacles, and cord connectors 
available in the complete Triploc line, 
including cast metal housings threaded 
for watertight gasket seal. Ratings up to 
20 amperes, 250 volts DC, 460 AC. Con. 
sult your Pylet Catalog 1100, Bul. 
1140-1, for complete listings. 


CONDUIT FITTINGS * FLOODLIGHTS 


THE 
PYLE-NATIONAL 


COMPANY 
1388 N. Kostner Avenue, Chicago 51, Illinois 
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Literature for the Asking 








To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 229. 


HIGH-SPEED INDUCTION MO- 
TORS—Data on a line of high-speed 
motors with ratings ranging from % 
hp to 100 hp, and with spindle speeds 
ranging from 3600 rpm to 21,000 
rpm, are presented in an illustrated 
12-page bulletin. Included in the line 
are three series of motors: an open 
fan-cooled, a totally enclosed fan, and 
a water-cooled model. Design fea- 
tures are discussed and the four avail- 
able types of motor braking are cov- 
ered. Applications are discussed and 
illustrated capsule case histories 
included. Motor Div., 
chine Works, Inc. 


firclo 
-IFcie 


are 
Onsrud Ma- 
No. 48, Reader Inquiry Facility, page 229. 
CLASS H INSULATION-Stressing 
the value of Class H electrical insula- 
tion made with silicones, eight-page 
booklet contains many illustrated case 
histories showing how Class H mate- 
rials increase the life and operating 
efficiency of motors and other elec- 
trical components. Also stressed are 
the reductions in weight, size and 
maintenance achieved. Brief descrip- 
tions, including typical products, of 
Class H insulating materials are also 
included. Dow Corning Corp. 

Circle No. 49, Reader Inquiry Facility, page 229 
CONTROLS AND RESISTORS-II- 
lustrated 20-page catalog provides 
data on standard lines of carbon and 
wire-wound controls; tube-type wire- 
wound and fixed wire-wound resis- 
tors; line voltage regulators; power 
rheostats; and similar components. 
Also included among the products 
are a line of miniature carbon and 
wire-wound controls, and a power re- 
sistor decade box. Clarostat Mfg. Co., 
Inc. 

Circle No. 50, Reader Inquiry Facility, page 229 


MACHINE TOOL DRIVES—Two- 
page catalog presents data on a line 
of electric motor drives for cone- 
driven standard, or special machines. 
Construction details, special features, 
specifications, and applications are 
given. Illustrations show installation 
of drives on equipment. Western 
Manufacturing Co. 

Circle No. 51, Reader Inquiry Facility, page 229 


TIMING RELAYS-lIllustrated 16- 


page bulletin describes a line of tim- 
ing relays available in a wide variety 
of standard enclosures. Included in 
the line are fluid-dashpot, pneumatic, 
and electronic timers. Applications are 
discussed and operation and engineer- 
ing data are provided. A_ selector 
chart is included and suggestions are 
offered on factors to consider when 
selecting a timing relay. Allen Bradley 
Co. 


Circle No. 52, Reader Inquiry Facility, page 229 


MINIATURE SPEED CHANGERS— 
Applications and data on a line of six 
miniature speed controls, each of 
which weighs 6 0z, are provided in a 
four-page brochure. Included 
lever, thumbscrew, spur-gear, and 
push-rod types. Features and_ illus- 
trated capsule case histories are in- 
cluded. Metron Instrument Co. 

Circle No. 53, Reader 


are 


co 
Facility, page 229 


Inquiry 


GAS TUBES IN INDUSTRY—Useful 
reference pamphlet, containing eight 
pages, discusses the history and de- 
velopment of hot cathode gas-filled 
rectifier and thyratron tubes. Also 
included is a discussion of the many 
applications of gas-filled rectifier and 
grid-control (thyratron) tubes. Two 
photographs show the contrast be- 
tween earlier and typical modern 
types. A short bibliography is also 
included. Electrons, Inc. 

Circle No. 54, Reader Inquiry Facility, page 229 


TIMING MOTORS-Illustrated cata- 
log describes an extensive line of 
synchronous and non-synchronous in- 
strument motors, gear reduction mo- 
tors, and temperature controls. Speci- 
fications and dimensional drawings of 
these small motors are provided and 
applications are covered. Data are 
also provided on a low-voltage ther- 
mostat, as well as on facilities for 
producing metal stampings and screw- 
machine products. Gleason - Avery, 
Inc. 


Circle No. 55, Reader Inquiry Facilit 


y, page 229. 
COMPOSITE METALS — Twelve- 
page catalog, containing many _illus- 
trations, describes a line of industrial 
composite metals, precious metals, 
and thermostat metals. Also covered 
are products the company fabricates, 
including slip rings and electrical con- 
tact assemblies. Savings and advan- 
tages achieved by using clad metals 
are stressed and application and prop- 
erties of typical composite metals are 
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are Adlake Mercury Relays 
particularly fitted to function? 
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of serving the transportation 


\ Ya and building industries — 72” 
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In any installation that requires both 
sensitivity and lasting dependability . . . from 
traffic control systems to long range naviga- 
tion equipment . . . ADLAKE Mercury Relays 
will give superior service! 


Here are just a few of ADLAKE’S many applications: 


Radio transmission Incubators 

Standard telephone circuits Production time controls 

Precision control instruments Animated displays 

X-ray control Duplicator controls 

Air-conditioning and Communication equipment 
refrigeration controls Remote controls 

Voltage regulators Alarms 


The same engineering skill...the same 
high quality control standards . . . that have 
insured dependability in these installations are 
available for your relay problems. If you don’t 
find the relay you need in the ADLAKE catalog, 
it will be custom-built for you. Write for full 
information today—The Adams & Westlake 
Company, 1168 N. Michigan, Elkhart, Indiana. 


In Canada write: PowerLite Devices, Limited, 
of Toronto. 


EVERY ADLAKE RELAY GIVES YOU THESE PLUS FEATURES: 


HERMETICALLY SEALED—dust, dirt, moisture, oxidation and 
temperature changes can’t interfere with operation. 
SILENT AND CHATTERLESS e REQUIRES NO MAINTENANCE. 


ABSOLUTELY SAFE e MERCURY-TO-MERCURY CONTACT— 
prevents burning, pitting and sticking. 


—And every ADLAKE is tested—and guaranteed— 
to meet specifications! 


Established 1857 « ELKHART, INDIANA « New York « Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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600 watts, 
6 lb. capacity 


DRAKE SOLDER POTS 


Heavy duty pots to give rugged serv- 
ice. 1 Ib., 2 Ib., and 6 Ib. capacities, 
in 150, 300, and 600 watts. Quality 


built withgenuine Nichrome elements. 


“IMPROVED” 


2038 


NEW SOLDERING IRON..... 


... IGNORES MOISTURE 


Model 825. 225 watts 


Designed and built for heavy duty industrial use... 
COMPETITIVELY PRICED 

The Drake Vapor-Proof will outperform —out- 
wear —any soldering iron you have ever used! 
Exclusive SEALED ELEMENT keeps moisture 
and flux vapors out—ends corrosion that usually 
results from such seepage. Test elements oper- 
ated continuously under water for 30 days were 
undamaged! Ideal for production work. Baffle 
plates keep handle cool. Underwriters’ Approved. 
Available in 225 and 125 watt sizes. 


CALL YOUR DISTRIBUTOR OR WRITE FOR FULL INFORMATION 


Represented by: SURPLESS, DUNN & CO. THE RUGER COMPANY 
In Canada: W. R. ANDERSON & SON, Montreal 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE 


CHICAGO 13, ILLINOIS 


MODERN HORIZONTAL 
HYDRAULIC DRAWING 


... for alloyed silver tubing 


This improved modern equipment assures faster production and more 
accurate tubing in sizes up to one inch. Alloyed silver or composite metals 
are Custom-made to your specifications. Tolerances + .001 inside and our- 
side diameters. Please write for further information on the many industrial 
uses of “Improved materials.” 


Your product name plate deserves to be made of “Improved materials.” 


SEE OUR BOOTH #215 AT BASIC 
MATERIALS EXPOSITION IN JUNE 


The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 
of Laminated Metals. 


~ The IMPROVED SEAMLESS WIRE COMPANY 


r INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode island 





given. Most products are special-order 
items. General Plate Div., Metals 
Controls Corp. 

Circle No. 56, Reader liry Facility, page 229 


SMALL VERTICAL PUMPS—Con- 
struction features of small vertical 
pumps for sidewall or submerged 
mounting are described in an eight 
page bulletin. Units covered are avail 
able with capacities up to 250 gpm. 
Also included are curves and tables 
presenting data on motor frame sizes, 
horsepower, speed and current char- 
acteristics for the various units. Allis 
Chalmers Manufacturing Co. 

> No. 57, Reader Inquiry Facility, page 229 


TESTING METHODS-—HEighty differ 
ent methods for testing, inspecting, 
and analyzing some ninety different 
types of products are listed in a 
four-page illustrated folder. Briefly 
discussed are such methods as non- 
destructive testing; testing for per 
formance; corrosion resistance test- 
ing; and testing of protective coatings. 
Among the other topics covered are 
development of specifications, prod- 
uct certification, and seal of approval. 
Emphasis is placed on the fact that 
these services may be performed in 
the client’s plant or at the company’s 


laboratories. American  Standard’s 
Testing Bureau, Inc. 
2 No. 58, Reader Ir ry F ty, page 229 


PRODUCT = IDENTIFICATION 
PLATES-—Illustrated eight-page bul- 
letin describes facilities for producing 
etched or lithographed metal plates 
for product identification and for per- 
manent instructions. Data are also 
presented on a variety of precision- 
made rules, scales, and dials. Pictures 
and text describe facilities for alumi- 
num anodizing of plates and products. 
Available colors are briefly mentioned. 
Chicago Thrift-Etching Corp. 

le No. 59, Reader Inquiry Facility, page 229 


EXTRUDED PLASTICS SHAPES— 
Two-page data sheet briefly discusses 
applications of extruded _ plastics 
shapes. Company facilities are dis- 
cussed, technical data are presented, 
and information requested from cus- 
tomers is listed. Irvington Varnish and 
Insulator Co. 

rcle No. 60, Reader Inquiry Facility, 


N 
N 


TRANSFORMER CANS—Two-page 
data sheet presents available dimen- 
sions of deep-drawn transformer cans 
made to conform to dimensional spec- 
ifications of MIL-T-27. Modifications 
of the cans, which are available only 
for military contracts, are briefly dis- 
cussed. Triad Transformer Mfg. Co. 

cle No. 61, Reader Inquiry Facility, page 229 


RETRACTILE CORDS —Illustrated 
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LIGHT METAL CASTINGS 










for AIRCRAFT or HOME APPLIANCES... 
check Thompson's CREATIVE CASTINGS— 


for GREATER STRENGTH 
fo WITHSTAND HEAT 
for WEIGHT SAVING 

to SAVE ON FINISHING 






APPLIANCE 
Motor End Frames 






















oo PRODUCTS has been doing re- 
search and fabricating metals for over 50 
years. From that wealth of experience in making 
precision parts for the exacting automotive and 
aircraft industries, it has improved methods and 
expanded facilities to the point where it can aid 
all industry in making and finishing hard-to- 
make parts. 


AIRCRAFT 
Carbon Pile Regulator 


Whether it’s an engine piston, a motor end 
frame, garbage disposal housing, carbon pile 
regulator, torque converter, air connector or any 
one of many other parts, Thompson’s creative 
engineers will gladly show you where and how 
you can simplify your operations and save on costs 


with Thompson’s Light Metal Castings. 
APPLIANCE 


Garbage Disposal Write or call Light Metals Division, Thompson 
Housing Products, Inc., 2269 Ashland Road, Cleveland 
3, Ohio. A competent engineer will call to help 
you plan new parts or re-design old ones. 


You can cou 






AIRCRAFT 
Alternator Housing 


DIVISION 


Cleveland 3, Ohio 
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eight-page pamphlet describes elec- 
tric cords coiled into a spring-like 
shape. Information is included on 
their advantages, industrial applica- 
tions, design details, and other topics. 
Specifications on standard types of 
cords, test leads and cord sets are 
provided in tabular form. Illustrated 
case histories are also included. 
Koiled Kords, Inc. 


Circle No. 62, Reader Inquiry Facility, page 229. 










Lae gas i til 
aud | Si alll PERFORATED MATERIALS— 


OUR BAGS GOT 
THE SACK! 


“Now our tire chains 
reach the customer 
protected by bright, 
sturdy M.E. boxes. 
Dealers get them in 
perfect condition, give 
them better display, 
and customers like’ 
their re-use value.” 





Eight-page catalog describes and il- 
lustrates a line of perforated mate- 
rials of interest to design engineers 
of industrial machinery, appliances, 
heating and ventilating equipment, 
and other equipment. Data are pre- 
sented on available materials and cap- 
sule case histories are included. Ad- 
vantages of the products are stressed 
and special-order facilities are briefly 
mentioned. Erdle Perforating Co., Inc. 
Circle No. 63, Reader Inquiry Facility, page 229 


PRECISION CERAMIC CAPACI- 


wee TORS—Revised information on a line 
(A of ceramic capacitors hermetically 
“SC 2 


ROOM FOR 2 sealed in metal tubes is given in Bul- 
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ORDERS 
ARE EASIER! 


“ME. cut our box 
needs to a few basic 
sizes—to package 
socket head screws 
and screw machine 
products in standard 
quantities. We get 
faster, more  accu- 
rate order-filling and 
inventories . . . plus 
more attractive 
packages.” 


METAL EDGE—the engineered method—has solved diverse 


Pe 2 i xy 


“We store M.E. flats 
in 20% of the space 
required for set-up 
boxes—and assemble 
them only as needed. 
This made room for 
two turret lathes, while 
eliminating delays in 
packaging our re- 


placement parts.” 


ee 
(amt 4 = 


packaging problems in over 100 American industries. 


NATIONAL METAL EDGE BOX CO. 


PACKAGING e MATERIALS HANDLING « INVENTORY CONTROL 


12 12 Callowhill Street, Philadelphia 23, Pa. 
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eae MORE LATHES! letin No. 607-A. Data are given on 


the minimum as well as the maximum 
capacitances which are available for 
the various standard temperature co- 
efficients of the capacitors. Also dis- 
cussed are the available capacitance 
and temperature coefficient _ toler- 
ances, and other topics. Sprague Elec- 
tric Co. 

Circle No. 64, Reader Inquiry Facility, page 229. 


TEFLON PRODUCTS — Illustrated 
eight-page bulletin presents data on 
the properties of Teflon and informa- 
tion on a line of Teflon products that 
includes gaskets, rings, sheets, tubes, 
rods, and tape. Other products in- 
clude braided and plastic packings, 
packings for stuffing boxes and valve 
stems, and packing rings. Specifica- 
tions, applications, and other perti- 
nent information are provided. Ray- 
bestos-Manhattan, Inc. 

Circle No. 65, Reader Inquiry Facility, page 229. 


NUT CLIP FASTENERS—Two-page 
folder, complete with illustrations, de- 
scribes a clip fastener said to have 
the assembly ease of a nut clip unit 
and the holding power of a multiple 
thread fastener. Data are presented 
on construction details, metal finishes, 
sizes, and other details. Prestole Corp. 
Circle No. 66, Reader Inquiry Facility, page 229. 


HOOK-ON INSTRUMENTS-—Eight- 
page booklet describes a complete 
line of hook-on instruments, including 
a volt-ammeter, a wattmeter, and a 
power-factor meter. Applications, 
operation and basic features are cov- 
ered. Capsule case-histories are in- 
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Allis-Chalmers Vacuum-Pressure System for Compound 
Filling Instrument Transformers Boosts Safety Factor and 
Virtually Eliminates Maintenance, 


H™: AN ALLIs-CHALMERS “extra” that can save you money 
every day and add years of service to your instrument transformer, 


It’s the modern A-C vacuum-pressure solid-compound process. In 
addition to locking out air and moisture, it practically does away with 
transformer maintenance. 


Shown below, the vacuum-pressure chamber does two “‘life-proe 
longing” jobs: (1) It leaves the core and coil assemblies bone’ dry, 
as a combination of vacuum and heat remove moisture 
and entrapped air. (2) While under vacuum it fills 
all voids with compound. This draws hot compound 
into the innermost parts of the assembly, preventing 
local ionization and extending normal insulation life. 


Solid compound used in the process is chemically 
stable, has high dielectric strength and is completely 
free of absorbed gases and impurities. It stops leakage 
and contamination. 


You'll find Allis-Chalmers vacuum-pressure com- 
pound-filled units are a sound investment in accuracy 
and economy. As thousands of users find, they elim- 
inate testing and filtering oil and greatly reduce 
periodic inspection. 

It's easy to see how the benefits of compound-im- 
pregnating process will save you money, can save you 
trouble. Why not contact your nearby A-C district 
office for more information today. Or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. A-3833 


ALLIS-CHALMERS “© 
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product-plec 


IMPACT RESISTANCE 


ee Just stroll around your desk and 
you'll see examples of the versatility 
that makes the phenolics stand out 
among all plastics... and simplifies 
product planning for so many manu- 
facturers. Whatever your products may 
be, there’s a likely place where these 
materials can enhance their appearance, 
durability, ease of use, efficiency, and 
economy of production. 

In the form of molding materials 
or resins, Durez phenolics provide 
unusual resistance to heat, impact, 
abrasion, water, electrical current, and 
many chemicals. They offer remarkable 
flexibility of design. Their use often 
reduces assembly operations and hand- 
ling and shipping costs. 

The phenolics have been the special 
sphere of Durez operations for 32 years. 
We are constantly adding new com- 
pounds and industrial resins that pro- 
vide new ways to make things that sell 
and serve better. Your custom molder 
and our technical staff will gladly work 
with your research people in suggesting 

and working out...their profitable 
application in your business. 
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MOLDING COMPOUNDS 


air a eSB} 


PROTECTIVE COATING RESINS 


Our monthly ** Durex Plastics News” will 
keep you informed on industry's uses of 
Durex. Write, on office letterhead. 


_ DUREZ PLASTICS & CHEMICALS, INC. 
1302 Walck Read, North Tonawanda, N. Y. 


PHENOLIC PLASTICS THAT FIT THE JOB 
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cluded. General Electric Co. 


Circle No. 67, Reader Inquiry Facility, page 229 
“ e 
STAINL ESS STEEL TUBIN( >—Illus- 


trated eight-page brochure describes 
the process of manufacturing stainless 
steel tubing and pipe, from forming 
and welding to final inspection. Data 
on tubing and pipe sizes are listed in 
tabular form. Damascus Tube Co. 


rcle No. 68, Reader Inquiry Facility, page 229. 
FLOATING DISK CLUTCHES— 
Twenty-two-page booklet, complete 


with many illustrations, discusses the 
design features and presents technical 
data on the various available models 
of floating disk clutches. Applications, 
including use on machine tools and 
other industrial machinery, are cov- 
ered. Bulletin also contains useful 
reference material, dimensional draw- 


ings, and an index. The Carlyle John- 
son Machine Co. 
No. 69, Reader Inquiry Facility, page 229. 


CLASS B INSULATION—Four-page 
brochure describes a new Class B in- 
sulation consisting of Mylar polyeste1 
film bonded to Quinterra asbestos 
papers in duplex and triplex combina- 
tions. Suggested applications are men- 
tioned, available dimensions are dis- 
cussed, and preliminary typical test 
data are presented. Specimen of the 
insulation is also included. Irvington 
Varnish and Insulator Co. 
ircle No. 70, Reader Inquiry Facility, page 229. 
INSTRUMENT DATA SHEET— 
Briefly described and illustrated in a 
one-page bulletin is a complete line of 
electrical measuring instruments de- 
signed for testing insulation resist- 
ance, high-voltage testing, and for 
other Associated Research, 
Inc. 

rcle No. 71, 


purposes. 
Reader Inquiry Facility, page 229 


FHP AND HP MOTOR LINES— 
Complete with curves, dimensional 
drawings, and other illustrations, 26- 
page catalog presents data on exten- 
sive lines of motors. Included are 
totally enclosed, fan-cooled squirrel- 
cage motors, a-c self-cleaning textile 
motors, gearmoters, sanitary motors, 
and other types. Also covered are 
possible mechanical and_ electrical 
modifications of the motors and infor- 
mation on the availability of special 
insulations. The Louis Allis Co. 

Circle No. 72, Reader Inquiry Facility, page 229 


MEEHANITE CASTINGS—Empha- 
sis in this 20-page booklet is on the 
ability of these castings to be used in 
place of steel, bronze, brass, and 
other materials. Castings are said to 
combine the best properties of both 
cast iron and _ steel. Case histories 
show how material shortages have 
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PROBLEM: 


To obtain uniformity of performance between two 
thermostat elements used in thermal type demand meters 


SOLUTION: 


General Plate provided the solution with identically 
matched TRUFLEX® Thermostat Metal Coils 





Manufacturers of thermal type demand 
meters were faced with the problem of 
obtaining two thermostat elements for 
each meter that had identical performance 
characteristics. 

When these coils were made individually 
each one had to be tested 100% and then 
paired together with the coil that had, as 
near as possible, the same operating 
characteristics for use in each meter. This 
meant costly testing procedures, rejects 
and often unsatisfactory performance. 

The problem was presented to General 
Plate, whose engineers quickly found 
the solution. Matched coils were made 
from adjacent sections of a single 
Truflex thermostat metal strip as 
illustrated. Since the coils were made 
from identical material, they were 
automatically paired with the same uniform 
operating characteristics. 

You, too, can save by using Truflex 
Thermostat Metals. Here’s why — 

When you buy General Plate Truflex 
Thermostat Metal you can be sure that 
not only the first lot meets specifications 
but every succeeding order is a twin... 
has identical characteristics to the original 
lot... whether it be days, months 
or years apart. 

Advanced General Plate production methods 
insure positive consistency in tolerances, grain 
structures, expansion, hardness, etc. It assures 
maximum uniformity of materials which reduces 
costly rejects and guarantees highest 
quality performances. : 

General Plate products include ... precious Have You a Composite Metal Problem? 
metals clad to base metals, base metals clad to 
base metals, silver solders, composite contacts, 
buttons and rivets, Truflex® thermostat metals, 
Alcuplate®, platinum fabrication and refining, 


METALS & CONTROLS CORPORATION 
#720 manganese age-hardenable-alloy. Write 
for Catalog PR700. It gives information on GENERAL PLATE DIVISION 


these and other General Plate products. 42 FOREST STREET, ATTLEBORO, MASS. 







General Plate can solve it for you 
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All the qualities needed for clear, 
positive indication are available 
in all Johnson Pilot Lights. Furnished 
from stock with full or controlled 
brilliance; faceted or smooth 
jewels, plain or frosted. Colors are 
clear, red, green, amber, blue 
or opal. 





WIDE ANGLE 


147-1220 UL Approved. For economical, 
continuous operation with neon or low 
powered incandescent bulbs. Double 
contact bayonet base contains series 
current-limiting resistor. Red, amber or 
clear Lucite cap transmits light with good 
efficiency. 








VARIABLE 
LIGHT INTENSITY 


{47-1519 Camera type shutter. Rota- 
tion of jewel head varies light from full 
brilliance to off. Uses G6 double contact 
bayonet based bulb. Other types avail- 
able with polarized discs for light vari- 
ation. 


CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, 





202 SECOND AVENUE SOUTHWEST 
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TRUE COLOR 
INDICATION 


147-1034 UL Approved. Internally 
frosted jewel with plastic backing color 
disc eliminates false indication from ex- 
ternal light. Color does not appear until 
lighted. Disc may be specially imprinted 
and arranged for continuous visibility or 
only when lamp is lighted. 





ECONOMY 
DETACHABLE SOCKET 


147-800 Chrome plated friction jewel 
holder. Lamp replaceable from front 
or rear of panel. Socket detachable from 
panel bushing. Insulated solder terminals. 
For miniature screw, candelabra screw 
or bayonet based bulbs. 





Send for Catalog 973 


Select Pilot Lights exactly suited to your 
needs from the complete Johnson line. 
Write us your requirements and we will 
be glad to suggest suitable selections. 





PLUGS, JACKS, DIALS, AND PILOT LIGHTS 


. WASECA, MINNESOTA 


been solved by their use. Meehanite 
Metal Corp. 


Circle No. 73, Reader Inquiry Facility, page 229 


BUTTON-HEAD SCREWS - Illus- 
trated four-page pamphlet provides 
data on button-head socket screws de- 
signed for applications where counter- 
sinking is not practical. Design fea- 
tures, construction details and appli- 
cations are covered. Specifications are 
given and case histories are included. 
Standard Pressed Steel Co. 

Circle No. 74, Reader Inquiry Facility, page 229 


MOLDED NYLON PARTS — Four- 
page bulletin briefly describes facili- 
ties for custom-molding nylon plastics 
parts. Illustrations show many of the 
parts currently being molded and 
text discusses their applications and 
advantages. Also included are tables 
listing the mechanical, thermal, elec- 
trical, and other properties of molded 
nylon plastics. General Electric Co. 

Circle No. 75, Reader Inquiry Facility, page 229 


D-C SOLENOIDS—Loose-leaf folder 
presents engineering data on a vari- 
ety of solenoids fabricated in general 
accordance with MIL-S-4040 for use 
with instruments, valves and remote- 
controlled aircraft equipment. In- 
cluded are one- and two-coil pull- 
types; single coil, adjustable-stroke 
push types; and special models. Sole- 
noids made to customer's specifica- 
tions are briefly described and useful 


engineering data are included. PSP 
Engineering Co. 
Circle No. 76, Reader Inquiry Facility, page 229 


CARBON BRUSHES AND CON- 
TACTS-—Illustrated 24-page pamphlet 
presents complete data on applica- 
tions and_ specifications of carbon 
motor brushes and contacts, includ- 
ing silver graphite and silver alloy 
contacts and brushes. Briefly dis- 
cussed are the availability of addi- 
tional carbon products for electrically 
energized equipment. Also included 
are formulas for determining brush 
grade characteristics, brush material 
classifications, and an index. Superior 
Carbon Products Co., Inc. 

Circle No. 77, Reader Inquiry Facility, page 229 


LOCK NUTS—Eight-page _ bulletin 
presents complete technical data on 
clinch nuts, lock nuts, Hi-nuts, coun- 
tersink weld nuts, pilot weld nuts, 
and semi-finished nuts available in 
steel or brass. Features, advantages, 
and typical applications are covered. 
Specifications for each type are pre- 
sented in tabular form. Grip Nut Co. 
Circle No. 78, Reader Inquiry Facility, page 229 


ADJUSTABLE-SPEED COUPLINGS 
—Sixteen-page pamphlet discusses 


ELECTRICAL MANUFACTURING 


Engineered by 
Specialists 

to meet your needs 
and specifications 


“"S 


- 
Every Kopp Glass Lens is designed to meet 
some special set of conditions, made to meet exact 
specifications, and checked to assure complete com- 
pliance with all requirements. 

The specialized knowledge needed for these opera- 
tions has been developed through many years of 
specialization in the engineering and manufacturing 
of lenses. Kopp Laboratories are staffed and equipped 
to study your requirements and to develop lenses, 
color filters and roundels that accomplish your 
objectives. Manufacturing functions are performed 
by men skilled through long experience in the 
various operations. 

This complete organization is at your service 
whenever you have a problem involving lighting 
glassware. 
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...when the Milford Method may 


save you thousands of dollars in 
costly fasteners and assembly! 





et 


This scientific approach to product and parts 


assembly is a fastener-engineering consult- 





ing service which analyzes your needs at 
the blueprint stage...before you invest 
in expensive tools and dies! It projects 
for you the right fastener. Look into 
the economies of the “MILFORD 
METHOD” now. Send your blue- 





prints and samples for analysis 
and planning by the “MILFORD 
METHOD”, or write for the 
‘Milford Method”’ brochure 








today. 
t £37. 79/9 
ILFORD RIVET & MACHINE CO. 


MILFORD, the name to rivet in your memory for fasteners. 


the 


853 Bridgeport Ave., Milford, Conn. 
804 Illinois Ave., Aurora, Ill. 
1104 W. River St., Elyria, Ohio 
24 Platt Street, Hatboro, Penn. 
713 So. Palm Ave., Alhambra, Calif. 


basic principles of eddy-current cou- 
plings, their characteristics, and abil 
ity to transmit rotations from a driv- 
ing to a driven member without 
mechanical contact. Generally operat- 
ing from an a-c source, the advan- 
tages and features of these water- 
cooled couplings are pointed out, 
various methods of control are pre- 
sented, and applications are covered. 
Curves, charts, and capsule case- 
histories are included. Dynamatic 
Corp. 

Circle No. 79, Reader 


INVESTMENT CASTING — Illus 
trated eight-page bulletin discusses 
the frozen mercury process of casting. 
its advantages, and the wide range of 
metals from which castings can be 
made. Facilities are illustrated and 
described, and case histories included. 
Alloy Precision Castings Co. 
Circle No. 80, Reader Inquiry f 
“8 aM ~ 
ELECTRICAL PRODUCTS — Illus- 
trated 64-page jobbers’ catalog pre- 
sents data on various lines of motors 
and motor parts, various types of 
switches, test equipment, and other 
products. Ratings, prices, and other 
pertinent information are presented. 
Also included is an index of manu- 
facturers and a_ three-page index. 
Brownell Distributors, Inc. 
No. 81, Reader Inquiry Facilit 22 
TANTALUM CAPACITORS — Illus- 
trated four-page bulletin provides 
data on 22 standard tantalum elec- 
trolytic capacitors with values ranging 
from 1.5 to 30 mf. Normal tempera- 
ture range at rated working voltage 
is from 55 to 85 C. Information 
presented on these polarized capaci- 
tors covers applications, construction 
details, and other pertinent facts. 
Capacitors, excluding connections 
leads, occupies less than “40 cu_ in. 
Page is devoted to curves showing 
capacity and equivalent series re- 
sistance in relation to temperature 
and frequency. Fansteel Metallurgical 
Corp. 
Circle No. 82, Reader Inquiry Facility, page 229 


SOLENOID VALVES — Illustrated 
four-page bulletin provides applica 
tion and other data on a line of sole- 
noid electric valves for high-pressure 
lines. Design features, applications, 
and principles of operation are given. 
Valves are available in sizes from % 
to 1% in. and for pressures up to 
3000 psi. Atkomatic Valve Co. 

le No. 83, Reader Inquiry Facility, pa 


ge 229 


SILICON STEELS—Containing many 
curves, 76-page booklet presents valu- 
able engineering information on coiled 
silicon strips and silicon sheets. Typ- 
ical magnetic, mechanical, and elec- 
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NEW! TYPE N CONTROL RELAY 


Rugged * Compact 


Designed into the new Westinghouse Type N Relay are 
all the outstanding features of the Life-Linestarter. 
Here are a few of many top advantages you get: 

Knife-edge bearing for minimum wear 

Kick-out spring for rapid, positive operation 

Simplicity of design for longer life 
The relay’s compact design saves critical mounting 
area, whether in multiple-unit panels, in combination 
enclosures or singly in machinery. 

Contacts may be easily converted from Normally 
Open to Normally Closed in the field. 

The Type N Relay is rated 10 amperes (open), and 
is available in any pole combination up to 6 poles; 
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¢ Versatile 


can be supplied for any voltage up to 600 volts a-c and 
either open or in standard NEMA enclosures. 
Westinghouse offers you a full line of control to 
handle competently the simplest or most complex 
control requirements. 
Let us work with you. Call your Westinghouse 
Representative or write for B-5817. Westinghouse 


Electric Corp., Box 868, Pittsburgh 30, Pa. J-30130 











trical data are presented for the 


® | various grades of silicon steels. A x 
Ruggedly Designed ee sae dared ao a 
| annealing of laminations to improve 
a D “ ey magnetic properties, interlamination 
or Dependable, 
a 
Heavy-Duty Operation 


| . : : 
| resistance, conversion factors, and 
other pertinent reference material. 
Republic Steel Corp. 


Circle No. 84, Reader Inquiry Facility, page 229 





COATED TRANSFORMERS-Illus- 
trated two-page technical bulletin dis- 
cusses coated transformers designed 
to conform to the requirements of 
MIL-T-27, Grade 1. Development of 


the line is said to be based on the 
| formulation of a coating material that 
| does not depend on adhesion to metal 
for sealing. The material, an elastomer 
PERATED that does not embrittle at —65 C, is 










solventless and can be cured at room 
temperature. Test data and a curve 
are included. Aircraft Transformer 
Corp. 

Circle No. 85, Reader Inquiry Facility, page 229 


HARDBOARD PRODUCTS—Twen- 
| ty-page brochure on Masonite Presd- 
| wood is a guide for design engineers 
of machinery, conveyors, bearing 
blocks, electrical panels, and other 
units. Text, photographs, tables and 
sketches are used to show the ad- 





When operating condi- | vantages, manufacture, available types 
tions demand a solenoid and sizes, as well as the properties, 
switch that will stand up | of these products. Masonite Corp. 


Circle Reader Inquiry Facility, page 
under the most rugged ee eae ee en ern: eae a 


ai fe a | POWER TRANSMISSION EQUIP- 
Solenoid Switches. These MENT-—Catalog containing 34-pages 
multi-pole units are built | provides data on an extensive line of 
$0 “take ie” end are de- fhp V-belts, fhp sheaves, flat-belt 


i ‘x chain and_ sprockets, 
signed and produced to pulleys, roller ch Li P eran 
: = and similar equipment. Construction 
meet your individual eee aaa 
requirements details, advantages, specifications anc 
q i other pertinent information are pro- 
vided. Briefly described are flexible 
| couplings and other products. Dimen- 


Accor ding fo your specifications you can get: | sional drawings and other illustrations 


are included, as well as an index. 





presented in a four-page brochure. 
Systems can operate accurately at 
temperatures of —60 to 160 F. Func- 
tions of, and technical information on, 
the various components, as well as on 
: the systems, are provided. Dimen- 
Information on these and our additional line of | sional drawings and other illustrations 
motor operated switches is yours for the asking 
. . . Write today for complete catalog. 


Ceramic or phenolic insulation. 

Load capacities up to 10 Amp.—120 Volts AC (de- 
pending on number of contacts). 

Long, trouble-free service life. 


@ Remote push-button operation, Rockwood Pulley Manufacturing Co. 
with or without manual reset. | Circle No. 87, Reader Inquiry Facility, page 229 

® Single or dual direction operation. 

@ Single, or up to 8 decks. | ELECTRICAL RESOLVER SYS- 

@ Single pole to 4 poles per deck. | TEMS—Data on resolver systems con- 

@ Two contacts up to several hundred contacts per deck. sisting of a resolver, a high-gain ampli- 

@ Shorting or non-shorting | fier, and a summing network box, is 

& 

e 

& 


are also included. Ford Instrument Co. 
Circle No. 88, Reader Inquiry Facility, page 229. 


MAGNET WIRE INSULATION—De- 
signed for Class B applications, new 
magnet wire insulation is described in 
an illustrated four-page brochure. The 


es INC-.e Manufacturers of Precision Electrical Resistance Instruments 
’ 


TRALISADES PARK, NEW JERSEY 
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FOR YOUR EXPERIMENTAL NEEDS 


Here’s a handy reference, chock full of detailed 
permanent magnet information. If you are de- 
Signing new products, or wish to improve present 
ones, this catalog will be of great value! 


16% GREATER ENERGY 


And, remember, all INDIANA permanent magnets 
described are available in INDIANA HYFLUX AI- 
nico V—the permanent magnet material that offers 
an energy product averaging 52 million BH max 
or more, with 5% million guaranteed! 


Even though INDIANA HYFLUX Alnico V offers 
16% greater energy product than regular Alnico V, 
it costs not a penny more! 


INDIANA is the only manufacturer furnishing all 
commercial grades of permanent magnet alloys. 
You have a choice of cast, sintered, formed or 
ductile materials. 
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WRITE FOR THIS CATALOG OF STOCK MAGNETS 
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INDIANA engineers, with more than 30,000 
successful permanent magnet applications to 
their credit, will be happy to help you with 
every permanent magnet problem. 


Write—or phone—INDIANA today! 
Ask for Catalog No. 11. 


THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, INDIANA 


e « Sales Offices Coast to Coast 
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A long established symbol 











Rack and Panel 





Cable Assemblies 


} 
j 
j 
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Sales Engineers in All Principal Cities 
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H. H. BUGGIE 
And Company 


TOLEDO 4, OHIO : 


FOR THE PAST 20 years we’ve been 
applying our skills to problems in 
research, design, engineering, and 
manufacture of connectors and 
component parts for many of America’s 
best known companies in the 
electronics and communications 


industries. 


OUR CRAFTSMEN have been and 
are now producing parts that exceed 
the most exacting requirements. Our 
task is to make the H. H. Buggie And 
Company symbol even more important 
to you through manufacture of 
products equal to the importance you 
attach to them. 


IN ADDITION to the products 
ulustrated at left, H. H. Buggie And 
Company designs, engineers, and manu- 
factures many special parts and 


assemblies. We invite your inquiries. 








insulating tape is a laminated com- 
bination of asbestos paper and Mylar 
“A” polyester film. Construction de- 
tails of the tape, its advantages at 
high operating temperatures, and its 
applications are covered. Average di- 
mensions of square magnet wire are 
presented in tabular form and results 
of electrical, aging, and other tests are 
provided. John A. Roebling’s Sons Co. 
Circle No. 89, Reader Inquiry Facility, page 9 


METAL PROBLEMS—Fntitled “66 
Practical Ideas,” illustrated 38-page 
booklet has been revised to include 
data on a new wrought nickel-chromi- 
um-iron alloy, Incoloy. Properties of 
the entire line of nickel alloys are 
given, availability of unlimited shapes 
and sizes is stressed; and the advan- 
tages, including resistance to heat and 
corrosion, are pointed out. Case his- 
tories and useful engineering data are 


also. included. The International 
Nickel Co., Inc. 
ircle No. 90, Reader Inquiry Facility, page 229. 


LINT-FREE TEXTILE MOTOR— 
Construction details and applications 
of a lint-free textile motor are de- 
scribed in a revised four-page leaflet. 
Advantages of the design are pointed 
out and the protection provided 
against burnouts due to overloads are 
discussed. A cutaway view and other 
illustrations are included. Westing- 
house Electric Corp. 

No. 91, Reader Ir ry Facility, page 229 


SERVO AMPLIFIERS-—Series of il- 
lustrated data sheets provide informa- 
tion on a group of servo amplifiers, 
presenting information on their spec- 
ifications, advantages, and applica- 
tions. Also described are other prod- 
ucts, including a test instrument for 
the dynamic analysis of servomecha- 
nisms and automatic control systems; a 
null detector, a d-c millivoltmeter, and 
a motor control. Industrial Control Co. 
Circle No. 92, Reader Inquiry f ty, page 22 


GLAND-TYPE NEEDLE VALVE— 
Illustrated four-page circular presents 
specifications and dimensions of a line 
of precision needle valves designed for 
use in instruments and similar appli- 
cations. Special features, available di- 
mensions, materials used, and con- 
struction details are among the topics 
covered. Lunkenheimer Co. 

No. 93, Reader Inquiry Facility, page 229 


DYNAMIC BALANCING MACHINE 
—Design features and principles of 
operation of a line of dynamic and 
static balancing machines are present- 
ed in an illustrated eight-page pam- 
phlet. Words and pictures explain 
how the balancer is used and complete 
specifications on available models are 
provided. Kurt Orban Co., Inc. 


Circle No. 94, Reader Inquiry Facility, page 229 
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DP-DT and TP-DT 
types with 
spring return 


AT LAO Tr dtit ya 
slide type 








4P-DT with 
spring 


ar aa) ee Tit ee) 


Money-Saver Switches 
“~< that- 


Boost Product Efficiency 


and DP-ST slidetypes The right type—at the right price- 
FOR INSTRUMENTS, RADIOS, APPLIANCES, 
TOYS, SMALL MOTORS and dozens of other uses. 


Sow 
of 


SP-DT with 
spring return 


\ “gl 
Push type, 
att tls tll ae 


4P-DT with or AOTC te 
without indent action double-poile type 


~ i ' 4-gang SP-DT or y A ‘ 
— a , : SP-DT spring 
DP-DT Piet Ti ” - . 4 4-gang SP-ST Pa ‘ e b 


return plunger 
ed) switch 


y ror FRACTIONAL H.P. MOTORS 
3-ampere types—SP-ST or SP-DT 


Write for 
Stackpole 
Catalog 
RC8 


Electronic Components Division 


FIXED AND VARIABLE RESISTORS eo SPECIAL 
RESISTORS e CERAMAG" (ferrite) CORES @e IRON 
CORES »® CHOKE FORMS e GA “GIMMICK” CAPACITORS, etc. 
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24 HOUR 
DELIVERY 
FROM STOCK! 


RELAYS 


Our stock of more than a 
million relays —in over a 
thousand different types 
—is the world’s largest. 
Don’t delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 


Telephone, wire or write 
for quotations. 





NEW AND MORE 
COMPREHENSIVE 


1953 


CATALOG 


NOW READY 


Be sure to send 
for your copy 


ol 
ol 


Telephone 
SEeley 8-4146 


833 W. CHICAGO AVE. 


DEPT. 2, CHICAGO 22, ILL. 
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Feature Article Reprints 





SELECTED feature articles from each issue 
of ELECTRICAL MANUFACTURING are re- 
printed in complete form for convenient 
filing and to avoid mutilating copies of 
the issue. 

New or recent reprints available 
through the Reader Inquiry Facility are 
listed immediately below; any qualified 
reader may secure single copies without 
charge. Following this listing of free 
reprints are combined reprints of several 
related articles on selected subjects; 
copies are available at prices stated, on 
orders accompanied by remittance. 


Titles Available Through 
Reader Inquiry Facility 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Four New Titles Now Ready 


These new feature article reprints are 
new available for distribution; single 
copies may be secured without charge 
through the Reader Inquiry Facility or 
by letterhead request. 

Pushbuttons and Selector Switches, Feb- 
ruary 1953, 8 pages. Survey of avail- 
able types for remote control of indus- 
trial machine drives; for automatic 
cycle control as well as simple starting 
and stopping. (124) 

Evaluation of Core Materials for Mag- 
netic Amplifiers, January and February 
1953, 16 pages. Combined reprint 
of two-part article discusses data ob- 
tained by flux-current loops; evalua- 
tion of effect of shape, method of 
fabrication, wave form, temperature 
and material on performance of cores; 
effect of various design factors on a 
control curve, and an experimental 


circuit giving the curve in three 
steps. (125) 
Size Selection Chart for Ball and Roller 
Bearings, January 1953, 4 _ pages. 


Nomograph and table aid in selecting 
bearing size for a given speed, life 
and load capacity. (126) 
NEMA Projects Sharp Cuts in Integral- 
Hp Motor Sizes, December 1952, 2 
pages. Reassignment of ratings for 
future frame design doubles the rating 
in some frames. (129) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 


Inquiry Facility as this issue goes to 
press, and quantities in some instances 
are low. 


Safe Minimum Distances for Electrical 
Creepage and Clearance, January 1953, 
12 pages. Thorough investigation by 
Bureau of Ships results in recommenda- 
tions effecting savings in space and 
weight in industrial service. (118) 

Ball Bearing Greases for Motors at Ex- 
treme Temperatures, December 1952, 
12 pages. Data from military and 
independent research correlated for 
the designer of industrial equipment; 
longer life indicatea with sodium- 
calcium base and _ high-visocity oil. 

(128) 

Starters for Squirrel-Cage Induction 
Motors, December 1952, 12 pages. 
Review of basic operating principles 
for manual and magnetic starters for 
both full-voltage and reduced-voltage 
types, as an aid in application. (127) 

Research Progress in Dielectrics—1952, 
December 1952, 12 pages. Causes and 
mechanisms of destruction and de- 
terioration in dielectrics, effects of 
high-energy radiation; new develop- 
ments in ferroelectrics. (121) 

Transistors and Transistor Circuits, No- 
vember and December 1952, 16 pages. 
Combined reprint of two-part article 
discusses theory of conduction; char- 
acteristics of point contact and junction 
transistors; d-c supply circuits for am- 
plifiers; applications to trigger circuits, 
sine-wave generators, oscillators and 
photodiodes; includes bibliography of 
15 references on other new develop- 
ments in electronic components. (135) 

High-Speed Magnetic Amplifier, Novem- 
ber 1952, 8 pages. New circuit with 
l-cycle response time uses standard 
power rectifiers and unmatched cores; 
basic circuit discussed; typical design 
worked out. (133) 

Converting to Non-Nickel Stainless Steel, 
October and November 1952, 12 pages. 
Combined reprint of two-part article 
presenting data on relative corrosion 
resistance and mechanical properties; 
recommendations for fabrication by 
welding, brazing, spinning, stamping, 
machining and finishing; several case 
histories in conversion. (112) 

Driving Servo Motors with Grid-Con- 
trolled Rectifiers, October 1952, 8 
pages. Basic circuits for d-c and a-c 
servo positioning motor controls using 
gas thyratrons as power amplifiers; in- 
cludes bibliography of 12 references 
on electronic drives. (130) 

Temperature Prediction in Electronic 
Design, October 1952, 8 pages. Prac- 
tical methods and charts relating tem- 
perature to heat loss through radiation 
and convection. Also, Vapor Cooling 
for High Altitudes, discussing the 
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we What is your Delay or Regulating Problem? 
ae 


Ke 
N\eoV"V 
VA a 


For the most effective solution use the 


SIMPLEST, MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 


LU 


A LM: A ES he hE 


DELAY RELAYS 


Provide delays ranging from 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


@ Hermetically sealed. Not affected by altitude, moisture, 
or other climate changes. 
@ Circuits: SPST only—normally i) 
open or normally closed. + 
; 





Amperite Thermostatic Delay Relays 
are compensated for ambient tem- 
perature changes from -55° to 
AM PERITE +70°C. Heaters consume approxi- 

DELAY - mately 2 W. and may be operated 
continuously. The units are most — 
compact, rugged, explosion-proof, wry 
long-lived, and—very inexpensive! MINIATURE 





/ 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 








e Amperite Regulators are designed to keep 
the current in a circuit automatically regulated 
at a definite value (for example, 0.5 amp). 

e For currents of 60 ma. to 5 amps. Operates 
on A.C., D.C., or Pulsating Current. 


e Hermetically sealed, light, compact, and 
most inexpensive. 













os 
-—Z + 
Max 
! 
| 
a a 2 
+3 
- 32 
OLTAGE OF 24V ' WITH AMPERITE 
BATTERY & CHARGER! VOLTAGE VARIES —i_ 
VARIES APPROX | ONLY 
50 ! 2 
' 
' 
% % T63L 





Maximum Wattage Dissipation: T6’2L—5W. T9—10W. 


Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in allti- 
tude, ambient temperature (-55° to +90°C), or humidity. 
Rugged; no moving parts; changed as easily as a. radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


A meceite CO., Inc. 561 Broadway, New York 12,N. Y. 


In Canada: Atlas Radio Corp., Ltd., 560 King St., W., Toronto 2B 
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problems of cooling with air of de- 
creased density. (123) 
What Makes for Reliability in Relays, 
October 1952, 8 pages. Discussion of 
relay selection factors, and some timely 
suggestions for setting up performance 
standards for industrial and military 
service. (131) 
Repulsion-Type Motors, September 1952, 
12 pages. Thorough review of the 
three major types and several varia- 
tions; detailed analysis and tabulation 
of operating characteristics. (132) 
Designing for Shell Molded Castings, 
September 1952, 8 pages. Summary 
of design principles and factors im- 
portant in evaluating this mechanized 
method of producing molds. (110) 


Subminiature Electron Tubes Are Reli- 
able, September 1952, 12 pages. Re- 
sistance to heat and shock rather than 
space saving are more important ad- 
vantages in most industrial uses; table 
of types available and sources. (122) 

Silent Chain Drives, July 1952, 8 pages. 
Advantages and applications of  so- 
called silent chain-driven machinery; 
construction details of several designs; 
factors determining proper selection, 
satisfactory performance, and_ long 


life. (134) 


The above list includes all reprints 
currently available without charge. Note 
that only one copy is supplied free; if 
more than one copy of a title is wanted, 
bulk quantities may be purchased in lots 
of five or more at the prices given in the 
table below; prices vary with the nuinber 
of pages in the reprint and the quantity 
in any one shipment. 

All orders must be accompanied by 
remittance, including 3 per cent sales 
tax for New York City deliveries. 


Quantity Number of pages in reprint 
ordered 4to8 12 16 24to32 
5 $0.30 040 0.50 0.75 
10 0.25 0.35 0.45 0.60 
25 0.20 0.30 0.40 0.50 


Prices shown are per copy and include 
postage; quotations on larger quantities 
will be supplied on request. Since these 
prices do not provide for invoicing and 
accounting costs, purchase orders cannot 
be accepted unless accompanied by re- 
mittance. Send order with remittance to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Combined Reprints 


BecAusE of the expense involved in 
producing these feature article reprints, 
the free service offered above cannot be 
extended to longer reprints, or to book- 
lets including several reprints on related 
subjects. The following titles therefore 
are available at a modest charge in- 
tended to cover printing, handling and 
postage expense. To keep expense to a 
minimum copies are offered only on re- 
quests accompanied by remittance (in- 
cluding 3 per cent sales tax for New York 
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Manufacturer of steel-cutting shears cuts 
labor costs 19% — material costs 41% with 





Right 

These castings for a well-known 
make of steel-cutting shears are 
notable for their intricate design 
and precision fit. After absorbing 
the die costs, the manufacturer ex- 
pects the direct savings of having 
these parts die cast by Hoover to 
return at least 20% a year on his 
company’s investment. 


Below 

Hoover's facilities include the latest 
equipment for spectography, 
fluoroscopy and X-ray to determine 
the right alloys and casting tech- 
niques to eliminate rejects and to as- 


sure strength of the finished casting. 


Write for this booklet “Die 
Castings.” It will give you a 
good idea of the outstanding 
production and research facili- 
ties Hoover has available to 
serve you. 
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Die Castings by Hoover 










ee 


ot 


Call in a Hoover Engineer to see how Die Castings in 


aluminum or zinc can help you cut costs and increase 
production through 


@ Reduction in number of parts 

@ Saving in time, labor and material 

@ And improve the appearance and selling appeal of your 
products. 


THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio 
Get a bid from 


HOOVER 


Specialists in the fields of die castings since 1922 
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City deliveries). Send orders with remit- 
tance to: 


| J. A. Campbell 

| Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Wider Design Opportunities with the 
New Phenolics, June, July, and August 
1952, 28 pages. Combined reprint of 
this three-part feature discusses new 
resin formulations and new manufac- 
turing techniques for molding com- 
pounds and laminates; compounds with 

greater strength, stability, heat resist- 

ance and dielectric properties; includes 
special types of glass-fiber, synthetic 
fiber and epoxy-resin laminates, foam- 
| type phenolics. 75 cents 


Adjustable-speed Drives, November 1952, 
24 pages. Concise, complete and sys- 
tematic survey of all the various types 
of electric motors, power conversion 
systems and control methods available 
to solve adjustable-speed drive prob- 
lems; a guide for the selection of the 
proper drive for a given machine; 
comprehensive 8-page bibliography in- 
cludes references to texts and articles 
bearing on current trends. $1.00 

























Sets a New High 

in Performance, 

Efficiency and 
Economy ! 


@ WITHSTANDS VIBRATION AND SHOCK 


Applying Magnetic Amplifiers, 40 pages. 
Combined reprint of the four articles 
on “Applying Magnetic Amplifiers” by 
Dornhoefer and Krummenacher pub- 

lished in 1951, plus two related articles 
on the application of magnetic ampli- 
fiers to motor speed control. The series 
of four articles cover the effect of 


PAE 


4 Mounting Holes 


@ LONG OPERATING LIFE Paakys N.C. Threads | design factors on performance, and 

(can be furnishe procedure to follow in selecting the 
COMPACT, LIGHTUEIENT, RUGGED ire cen diaany best combination of rating, power gain 
@ 10 TO 20 AMPERE CAPACITY and core material for minimum size 
© RESPONDS TO ¥% CYCLE and cost. $1.50 


Overload Protection for Electric Motors, 
52 pages. Combined reprint of the 
complete series of eight feature articles 
appearing in ELECTRICAL MANUFAC- 
TURING on various approaches to the 
problem of protecting motors and 
other power sources from overload 
while providing short-circuit protection 
to circuits and wiring. Also included 
are four other shorter articles on re- 
lated subjects. For an annotated list of 
these articles see the bibliography ap- 
pearing in June 1952 on page 308. 
Subjects covered include: Interpre- 
tation of ratings, calculating motor- 
temperature curves, fuses vs circuit 
breakers, dual-element fuses, thermal 

overload relays, inherent overheat pro- 

tection and fully magnetic circuit 


breakers. $1.50 


| Designing Servomechanism Systems, 56 
| pages. Combined reprint of seven fea- 
ture articles on related phases of the 
design of feedback control or servo 
systems and four shorter articles on 
representative servo control applica- 
tions. Included are the four Herst ar- 
ticles on basic fundamentals of servo 
systems, types of systems, amplifiers 
and electrical and mechanical design 
factors. Three additional articles cover 
the full range of transducers includ- 
ing synchros, movable-electrode tubes, 
movable-core transformers, and a table 


@1 TO 5 POLE, DOUBLE THROW 


The new Phil-trol Type 33 Relay is another 
triumph of Phillips designing and engineer- 
ing. It is an important addition to the com- 
plete line of Phil-trol Relays that enables 
you to select the type practically tailor- 
made for your particular needs. 


The Type 33 Phil-trol Relay is of single 
coil design and box shape construction. 
Armature and frame construction of a type 
that affords fast action in both operation 
and release. Contacts are quickly and easily 
pressure adjusted by means of screws. The 
Type 33 is available for either a.c. or d.c. 
operation (33 AC or 33 QA). The constant 
of operate and release times has qualified 
this relay for many applications such as are 
found in timing circuits. 


Miniature Telephone 
ype 4QA 





Power Relay 
Type 27QA 


Telephone 
Type 2QA 


Hermetically Sealed 
Type 20366-1 













Write for detailed Data Sheet and 


rik UTE 


copy of latest Phil-trol Relay Catalog «& 
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Makes good products better... 
poet 


PRODUCT: 


This transformer 

is designed for use in the 
new Sylvania Television 
receiver. It helps stretch 
beam spot in a picture tube 
by producing scanning 
current to sweep the 
electron beam up and down 
on the face of the 

picture tube. 


PROBLEM: 1. design and build a 


scanning unit of minimum practical size that would 
function with maximum accuracy at all times. 


ANSWERS Choice of Kodapak Sheet IV enabled 
engineers to reduce size of transformer, build 
smaller chassis. Uniform dielectric strength 

(in excess of specifications) . . . uniform chemical 
composition and stable dimensions . 

helped assure reliable product, helped 

reduce unit manufacturing cost. 





For further information on 


this and other applications, address; Cellulose Products Division, EASTMAN KODAK COMPANY, Rochester 4, N.Y. 
> 

, Sales offices: Sales representatives: Distributors: 

; New York, Chicago, Cleveland, San Francisco, Los Angeles, Portland, 

F Dallas. Providence. Seattle (Wilson & Geo. Meyer & Co.), 


Toronto, Montreal (Paper Sales Ltd.). 
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Above is shown employee at EASTMAN KODAK COMPANY ’s Camera Works attaching 
CORNISH Cord Sets to the famous KODASCOPE Pageant Sound Projector. 
Worker in the small inset is testing an electrical circuit. 


WHY ARE CORNISH WIRE PRODUCTS SPECIFIED 
BY THIS LEADING MANUFACTURER ? 


Because their ENGINEERING Department values their close 


tolerance to specification and consequent faithful perform- 
ance... 


Because their PRODUCTION Department finds that they pos- 


sess the essential qualities which facilitate easy and efficient 
assembly... 


Because their PURCHASING Department finds that these 
quality products, backed by dependable service, are sold at 
prices that spell greatest ultimate economy .. . 


WRITE CORNISH . .. TODAY 


CORNISH WIRE CO., inc. 
50 Church St., New York 7, N. Y. 
i 0 a a Branch Offices pa tae are ein 


PHILADELPHIA BRIDGEPORT CLEVELAND CINCINNATI 
DETROIT alia in ia ta Olah) ST. LOUIS Pee NS ae TO) 300) 
or Nee hae haa: LOS ANGELES SAN FRANCISCO SEATTLE 


CHICAGO 
ROCHESTER 
PITTSBURGH 
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listing and comparing 17 specific types. 
Applications described are: contour 
follower systems, dynamic balancing 
machine, stress-strain recorder, motor 
speed control, hydraulic piston syn- 
chronizer, and others. $2.00 


Engineering Testing as a Design Tool, 


76 pages. Combined reprint of twelve 
articles published in ELecrricat 
MANUFACTURING in a planned program 
covering major phases of instrumenta- 
tion as a function of product develop- 
ment. Subjects include: engineering 
and environmental testing in the small 
plant; methods and equipment for 
sound and vibration; use of the vac- 
uum tube voltmeter, oscilloscope and 
high-speed photography in design; 
measurements of interrupted d-c non- 
sinusoidal a-c circuits. Also included 
are two articles on testing winding 
insulation in production and one on 
the problem of radio interference in 
r-f power equipment. For an anno- 
tated list of these articles see the 
bibliography appearing in October 
1952, page 346. $2.50 


Plastics and Dielectric Materials, 92 


pages. Combined reprint of fourteen 
articles reporting new and significant 
developments in new resins and insula- 
tions. Subjects include: fluorocarbons, 
silicone rubber, cast resin embedments, 
ceramic materials, glass-fiber paper, 
high-temperature insulation, behavior 
at radio frequencies and_ insulating 
varnishes. In addition to these 14 fea- 
ture articles, the combined reprint also 
includes an annotated list of more than 
80 articles published in Evecrricar 
MANUFACTURING during the past eight 
years on basic research and practical 
applications. For a complete table of 
contents for this new combined reprint 
see January 1953, page 208. $3.00 


Send orders with remittance, includ- 
ing 3 per cent sales tax for New 
York City deliveries, to J. A. Camp- 
bell, The Gage Publishing Company, 
1250 Sixth Avenue, New York 20. 


Reader Inquiry Facility 


Postcard return cards are pro- 
vided on page 229 as a conven- 
ience to the reader in obtaining— 


New Components and Materials 
Additional data from the sup- 
plier on any items reviewed in 
this issue. 


Literature for the Asking 
A copy of any manufacturer’s 
publication reviewed in_ this 
issue. 


Feature Article Reprints 
Single copies of selected feature 
articles reprinted for convenience 
in filing. 
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Arrows indicate how cool air 

is forced over the entire EXTERIOR 
of the BALDOR STREAMCOOLED® 
motor by an outer-mounted fan 

in the bell-end. 


The 
solidly enclosed 


BALDOR 3 
STREAMCOOLED' 
MOTOR can’t clog 


BALDOR STREAMCOOLED motors can't 

inhale dust, dirt or lint as they are 

SOLIDLY enclosed, cooled by an 

outer-mounted fan as illustrated above. pie. 
The internal mechanism of the motor oa 
remains CLEAN, resulting in continuous, 

trouble-free operation without dismantling 

for cleaning and requiring LESS SERVICING. 


Baller 


BETTER MOTORS 


BALDOR ELECTRIC COMPANY 
ST. LOUIS 10, MO. 
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cy Taba 
these GAST 


rotary-vane 


yr ve ia 
a 


Cm hae Ly 
original equipment 
problem— 


Light-duty Model 
0440, V3 H.P., 3.8 
C.F.M., 15” to 26” 
vac. Direct or V- 
belt drive. 


Heavy-duty Model 
1065, 4 to 1¥2 H.- 
P., 3.8 to 21 C.F.M., 
26”-28” vac. Direct 
or V-belt. 


V-belt Model 3040, 
% to 1% H.P., 19 
to 24 C.F.M., mod- 
erate vac., V-belt 
drive only. 


Integral Motor- 
Pump Model 0210, 
V4 H.P., 1.3 C.F.M., 
to 27” vac. 


CHOOSE FROM A WIDE 
RANGE OF SIZES, TYPES 


Gain lower maintenance and higher 
performance for your own products. 
Select the pump that fits your applica- 
tion from any of these types — in nu- 
merous sizes and combinations. Choose 
integral-motor, V-belt or direct drives, 
with or without bases or accessories, 
such as lubricators, mufflers, fans, 
filters. 


Get the complete story . . . see how 
Gast Dry Vacuum Pumps excel for 
vacuum feeding, holding, testing, 
filtering. Write for Catalog and Ap- 
plication Ideas Booklet! 


Original Equipment Manufacturers 


for Over 25 Years 


JS ROMY 
AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


ae 
(TO THREE K.P.) (TO 30 185.) (TO 28 INCHES) 
GAST MANUFACTURING CORP, 100 Hinkley St., Benton Harber, Mich, 
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Associations 





Three-day Conference on Basic Materials 

A three-day Conference to discuss the 
range of basic materials now available 
will be held at the Hotel Roosevelt, June 
16-18, New York City. The Conference 
will supplement the first Exposition of 
Basic Materials for Industry, which will 
be held at the Grand Central Palace in 
that city, June 15-19. 

Heads of more than twenty leading 
companies have formed the board of 
sponsors for the show and conference. 
Don G. Mitchell, president of Sylvania 
Electric Products, Inc., is chairman of 
this board, while Theodore C. DuMond, 
editor of “Materials & Methods,” is 
general chairman of the Conference. 

Morning sessions of the three-day 
meeting will be devoted to aspects of 
material selection, while afternoon ses- 
sions will be devoted to technical and 
engineering considerations of the proper- 
ties of new and old materials. 

One session will discuss product de- 
sign with special emphasis on the co- 
ordination of materials with production 
and design. Another session will attempt 
to describe not only the characteristics 
of new materials but also their avail- 
ability, comparative cost, advantages, 
and methods of selection. More than 
15,000 executives concerned with design 
and development of products are ex- 
pected to attend. 


NEC Honors Dr. Barthel, Jr. 


At its annual meeting, the National 
Electronics Conference elected Dr. 
Christopher E. Barthel, Jr., chairman 
ot its board of directors. 

Dr. Barthel, who is assistant director 
of the Armour Research Foundation of 
the Illinois Institute of Technology, suc- 
ceeds Kipling Adams of the General 
Radio Co. 


R. C. Sogge Honored 

R. C. Sogge, General Electric Co., has 
been elected president of the U.S. Na- 
tional Committee of the International 
Electrotechnical Commission. He _ suc- 
ceeds Dr. Harold S. Osborne, who is 
now president of the IEC. 

The U.S. National Committee func- 
tions within the framework of the Amer- 
ican Standards Association. It consists 
of members of the ASA Electrical Stand- 
ards Committee, together with represent- 
atives from the American Society of 
Mechanical Engineers and a group of 
members-at-large. 


Forty-three Technical Sessions 
To Highlight IRE Convention 

More than thirty-thousand engineers 
and scientists are expected to attend the 
1953 IRE National Convention, which 
will be held at the Waldorf-Astoria Hotel 
and the Grand Central Palace during 
March 23-26, in New York City. 

In addition to the 400 engineering 


exhibits, 43 technical sessions are sched- 
uled, during which 220 technical papers 
will be presented. 

Also on the agenda is an _ all-day 
seminar and nine symposia organized by 
professional groups of the IRE. Among 
the topics to be considered at the sym- 
posia are wide-band amplifiers, large- 
scale digital computers, and_ transistor 
measurements, 

Among the papers to be read are: 
“Life and Reliability Experience with 
Transistors in a High-Speed Digital Com- 
puter,” by J. J. Scanlon, Bell Telephone 
Laboratories; “Monitoring of Errors in 
Synchro Servo Systems,” by G. Quazza, 
Polytechnic Institute of Brooklyn, Brook- 
lyn, N. Y.; “Conventional Amplifiers,” by 
W. Bradley, Philco Corp., Philadelphia, 
and “Feedback Amplifiers,” by H. N. 
Beveridge, Raytheon Mfg. Co., Newton, 
Mass. 

Additional papers will include those by: 
J. K. McKendry, General Precision Labo- 
ratories, Pleasantville, N.Y., on “Mag- 
netic Amplifiers for Airborne Applica- 
tions”; I, A. Lesk and Vernon P. Mathis, 
General Electric Co., “The Negative 
Resistance Diode”; and W. R. Sittner, 
Bell Telephone Laboratories, on “Re- 
liability of Transistors.” 

Sessions will be devoted to papers on 
quality control methods applied to elec- 
tron tube and electronic equipment 
design; electronic computers; electron 
tubes, and many other subjects. 


Machine Design Conference 

Believing that specialization in engi- 
neering is being overemphasized, the 
Tenth Annual Machine Design Confer- 
ence, sponsored by the Cleveland Engi- 
neering Society, stressed engineering 
fundamentals in an all-day session on 
“Scientific Method in Engineering.” 

The Annual Conference which was 
attended by engineers from Ohio, Penn- 
sylvania, and Michigan heard speeches by, 
among others, Charles F. Hautau, presi- 
dent of the Hautau Engineering Co., 
Detroit, who spoke on “Method in Auto- 
mation,” and Russell L. Ackoff, Case 
Institute of Technology, who spoke on 
“Method in Production Research.” 


Nat’! Electronic Components Symposium 


The American Institute of Electrical 
Engineers, the Institute of Radio Engi- 
neers, the Radio-Television Manufac- 
turers’ Association, and the West Coast 
Electric Manufacturers’ Association are 
cooperating in the presentation of the 
1953 Electronic Components Symposium, 
which will be held at the Shakespeare 
Club, Pasadena, Calif., April 29—May 1. 

Technical papers are now being con- 
sidered for the various programs. In- 
quiries should be directed to Dr. A. M. 
Zarem, Electronic Components Symposi- 
um, Stanford Research Institute, 621 S. 
Hope St., Los Angeles 17. 
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Manhattan Greets 
A Sea Queen 


NEW YORK, June 1, 1936— 
Scores of harbor craft, dwarfed by 
the gigantic size of the Queen 
Mary, formed a spectacular naval 
escort for Britain’s latest bid to 
merchant supremacy as the huge 
vessel ended her first Atlapgs 
crossing. 


When Britain’s Queen Mary 


made her first Atlantic crossing 


in 1936, Fansteel had been 
! 1 f THEN and NOW building dependable rectifiers 


for more than 12 years. 

‘Today, Fansteel continues 

t | f ( ] IN PREFERENCE to offer design engineers 
the facilities and experience 
that have made Fansteel a 
leading producer of quality 
Selenium Rectifiers. If you 
have a rectifier problem, 
consult with Fansteel rectifier 


Dependable Rectifiers Since 1924 : : 
(The first Fansteel-Balkite Rectifier was made in 1922) engineers for design assistance. 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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we don’t shrink heads... 
but we do shrink 


Transtormars| 


If you think Jivaro Indians were experts at 
shrinking things . . . (human heads, that is)... 
look what STANCOR engineers have done with 
transistor transformers! Recently they 

designed and are now producing the smallest 
transformer ever built! 


How big is this new transformer? Well, it’s just 
14" x 34" x 34" and it weighs only 0.07 
ounce. Designed especially for transistor 
applications, this unit is no larger than the 


transistor it powers. 


It is one of a series of transistor transformers, 
being built by Stancor, for development and 
commercial applications. If you are planning to 
use transistors, take advantage of Stancor’s 
knowledge of engineering and manufacturing of 
ultra-miniature transformers. 


STANCOR 
TRANSISTOR 
TRANSFORMERS 


These stock transistor transformers are available 
through your Stancor distributor: 





slatted 
| TYPE 











APPLICATION PRI.IMP. | SEC. IMP. | 
UM-110 | interstage / 20,000 | 1,000 _ 
| UM-11 “Output or motching 1,000 | 60 a 
UM-112 “High imp. ‘ale. % Peat : | 
emitter 200,000 1,000 | 


Other transistor transformers, built to your special 
requirements, are available for original equipment 
production only. Write for Bulletin 462. 


STANCOR TINYTRANS 
Miniature, cased audio transformers 


Here are four new cataloged high fidelity transformers 
for use where space is at a premium. These units have 
a frequency response of +1 db, 30-20,000 cps. They 
are impregnated and sealed in a 74" square, drawn 
aluminum can, with %" terminals mounted on a 


phenolic terminal board. Total height is 114". 


| 





| TYPE APPLICATION PRI IMP. | SEC. IMP. | 
| TT-11 | Mic., pickup or line | 50, 200/250, | 50,000 
| to single grid. | 500/600 
TT-12 | Mic., pickup or line | 50, 200 250, | 50,000 | 
to push-pull grids. | 500/600 
TT-13 Dynamic mic., to | 7.530 50,000 
single grid. | 
TT-14 Single plate to ; 15,000 60,000 
| single grid. | 





STANDARD TRANSFORMER CORPORATION 


3570 ELSTON AVENUE e CHICAGO 18, ILLINOIS 
EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N. Y. 
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metallurgy. 





ELECTRICAL 


Calendar of 
Meetings 


Feb. 4-6—Western Computer Con- 
ference, sponsored by the joint 
Computer Conference Committee 
of the Institute of Radio Engineers 
and the American Institute of Elec- 
trical Engineers, Hotel Statler, Los 
Angeles. 

Feb. 18-20—Eighth Annual Con- 
ference, sponsored by the Rein- 
forced Plastics Division of the 
Society of the Plastics Industry, 
Inc., Hotel Shoreham, Washington, 
Ee oe 

March 9-12—National Electrical 
Manufacturers Association, Edge- 
water Beach Hotel, Chicago. 


March 23-26—National Conven- 
tion of the Institute of Radio Engi- 
neers, Waldorf-Astoria Hotel and 
Grand Central Palace, New York. 
March 23-27— Eighth Western 
Metal Exposition and Western 
Metal Congress, sponsored by the 
American Society for Metals and 
other technical societies, Pan- 
Pacific Auditorium and Hotel 
Statler, Los Angeles. 


March 31-April 2—First Interna- 
tional Magnesium Exposition, spon- 
sored by the Magnesium Associa- 
tion, Washington National Guard 
Armory, Washington, D. C. 
April 20-23— Annual Packaging 
Exposition, Navy Pier, Chicago. 
April 29-May 1—Electronic Com- 
ponents Symposium, sponsored by 
the American Institute of Elec- 
trical Engineers, Institute of Radio 
Engineers, Radio-Television Manu- 
facturers’ Association, and West 
Coast Electronic Manufacturers 
Association, Shakespeare Club, 
Pasadena, Calif. 

May 11-13—National Conference 
on Airborne Electronics, sponsored 
by the Dayton Section and the 
Professional Group on Airborne 
Electronics of the Institute of 
Radio Engineers, Dayton Biltmore 
Hotel, Dayton, Ohio. 

June 15-19—Exposition of Basic 
Materials for Industry, Grand 
Central Palace, New York. 








ASTE Meeting to Have Technical Sessions 


Emphasis at the technical sessions of 
the 21st Annual Meeting of the American 
Society of Tool Engineers, to be held in 
Detroit at the Hotel Statler, March 17-20, 
will be increased productivity and cost 
reduction. 
Among the fields in which papers will 

presented are product design and 
Six papers will deal with 
product design considerations and two 
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Spiral Tubing, another outstanding C-D-F product, is an 
important new material for the progressive, cost conscious 
design engineer (and purchasing agent). It is a high strength 
plastic made from paper or fibre that is spirally wound, 
then impregnated with phenolic resin or insulating varnishes 
and carefully cured at high temperatures. The resulting 
tubes (round, square, rectangular or formed to special 
shapes) are stiff, sturdy, resistant to crush, with good 
tensile strength. 


This unique product has good dielectric strength with low 
dielectric loss properties. Moisture resistance and dimen- 
sional stability is easily controlled in the manufacturing 
process. The wide variety of sizes, shapes, forms; the 
strength; low cost; ease of fabrication; speed of delivery; 
all combine to make C-D-F Spiral Tubing worthy of your 
investigation. 


SIZES FABRICATION 
The round tubing ranges from 3/32 Spiral Tubing is readily sawed, 
to 8” ID, with wall thicknesses from punched, drilled, tapped, riveted, 


0075 to 4%”. The minimum ID of 
square and rectangular tubing is yy”, 
with 2%” the maximum ID. Wall 
thicknesses range from .010 to 3/32”. 


stamped, painted, depending on the 
grade; it is suitable for automatic 
machine operations, but not recom- 
mended for conventional machine 
threading. Waxing or varnish im- 
pregnation to improve moisture re- 
sistance is usually done on the fin- 
ished coils by the user. 


Standard lengths are from 2 to #’, 
with special sizes and grades, plain 
or impregnated, open for your dis- 
cussion with our C-D-F sales and 
engineering staff. 


WE MAKE AND FABRICATE... 


STRONG, Low-cost SPIRAL TUBING 





PRIMARY APPLICATIONS 


COIL FORMS OF ANY SIZE OR SHAPE 
for tuned or untuned RF, IF, oscillator, and other 
coils used in radio, television, electronic circuits 
for solenoids, relays, circuit breakers 
for transformers 
for permeability tuners 


INSULATORS 
for selenium rectifiers 
for electric motors 
relays 


BUSHINGS OR SPACERS 
armature shaft spacers 
for mechanical support 


SHIPPING PROTECTORS AND FOR SPECIALIZED PACKAGING 
BOBBIN TUBES 

BODIES FOR PAINT ROLL APPLICATORS 

AS A COMBINATION MATERIAL 


with other C-D-F high strength plastics or electrical 
insulating materials 


GRADE SELECTION 


C-D-F has mass production facilities for both the 
manufacture and fabrication of eighteen distinct 
grades of Spiral Tubing. For example, there’s a 
special punching grade, fine for punching rectan- 
gular or square holes near the end of the tube. A 
relatively soft tube is supplied for difficult stapling 
or riveting. C-D-F makes high strength automotive 
electrical bushings from a very hard tubing with 
high axial compressive strength. Combinations of 
kraft, chipboard, Diamond “fish paper” Insulation, 
and other materials are available. 


FORMS: ROUND ¢ FORMED « FORMED AND NOTCHED ¢ SQUARE AND RECTANGULAR 


NEWARK 13, DELAWARE 


Remember, C-D-F has production know-how, years of experience in electrical insulation. See your C-D-F sales engineer. 
Write now for new 1953 spiral tubing folder, a workbook showing grades, applications, properties. 
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Here at Coto-Coil... | 


. the Impregnating Department applies the final protective 
Finished coil coating to precision-made Coto Coils. Each coil is pre-heated, 
impregnated with immersed in varnish and drained . . . sometimes 3 or 4 times. 

a re The varnish finish, baked in these modern ovens, not only | 
provides a hard, durable outer surface but completely fills all voids within the coil, 
resulting in a solid, pocket-free mass. Such modern production facilities, plus 35 years 
of experience, combine to make Coto Coils the first _— for engineered coils. 
Coto-Coil Company, 63 Pavilion Avenue, Providence 5, R. 


ge'5g | 


Coto* > Coils 
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GRC WING NUTS 
Exclusive, finger-grip design; easy to 
assemble, disassemble; brightly fin- 
ished; clean threads. 


GRC CAP NUTS 
Die cast, not turned! Free of tool nese 
and cut- off burrs; class 2 threads tapped 
square with face of nut. 








= 


a a | 


= 
eos 


GRC SMALL TUBULAR RIVETS 

Die cast, not headed! Closer tolerances, 
more uniform heads for greater riveting 
efficiency. Dia. up to 9/64”; lengths to 5/16”. 


GRC WING SCREWS 
A steel screw combined with GRC’s 
attractive finger-grip wing-nut. 







Gries die cast zine alloy fastenings are durable, rust- 
@ RUSTPROOF Ba . . economical, too! All Gries fastenings may 
be used without protective finishes in most applications. 
@ DEPENDABLE Hesehened in all commercial a when — Prompt 
delivery on standard sizes—specials to order | 
@ DURABLE 


‘WRITE TODAY FOR SAMPLES AND PRICES 


& GRIES REPRODUCER CORP. 


108 Willow Ave., New York 54 * Phone MOtt Haven 5-7400 





s 
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with metallurgical subjects. 

Topics will include automatic materials 
handling equipment, “pushbutton plants,” 
and other subjects. 

Three seven-member panel discussions 
held in connection with the three-day 
meeting will deal with welding, thread 
production and precision finishing proc- 
esses. 


AIEE Honors Engineers 


Among the engineers honored recently 
by the Committee on Award of Institute 
Prizes of the American Institute of Elec- 
trical Engineers was E. W. Clark, Gen- 
eral Electric Co., who was awarded a first 
prize for his paper on “A High-Sensitivity 
Ratio Instrument for Industrial Resistance 
Thermometers.” A second prize was 
awarded to A. R. Eckels and I. S. Blu- 
menthal for a paper on “A High Speed 
Direct-Writing Oscillograph.” 





Book 


Reviews 





ASTM 50-Year Index. American Society 
for Testing Materials, 1916 Race St., 
Philadelphia, 3. 216 pp. $6.00. 


A new index provides a detailed author 
and subject index to all the ASTM tech- 
nical papers and reports dealing with 
materials — particularly their properties 
and testing—that have appeared in 
ASTM publications during the period 
1898-1950. After consultation with index 
users, this index was prepared to make 
location easy without unwieldiness. 

The index is basically concerned with 
technical papers that have appeared in 
Proceedings, ASTM _ Bulletin, Special 
Technical Publications, or special com- 
pilations of standards. In addition, a 
number of technical reports have been 
referenced that, while not credited to a 
specific author, provide data and infor- 
mation that should be considered when 
searching for data on a specific subject. 
Many of these listed reports are the 
results of technical committee efforts. 

The author index, which precedes the 
subject listings, gives the complete titles 
of papers and items covered. This makes 
possible a subject index in a condensed 
form. The subject index, by far the major 
portion of the publication, includes hun- 
dreds of headings under major subjects, 
with all relevant papers listed. D000 


High-Precision Antifriction Ball Bearings. 
Seminar papers published by American 
Ordnance Association, Mills Bldg., 
Washington 6, D. C. 32 pages. $1. 
Eleven papers presented in June 1951 

before a seminar on the above subject 

under the sponsorship of the Instrument 

Jewel Bearing Committee, American 
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Here Is How 
Contact Springs 
Are Assembled 


Stability of contact springs in Auto- 
matic Electric Relays is guaranteed 
by this 4-step assembly technique 
which was developed from exacting 
laboratory standards and extensive 
user experience: 


Step 1—Phenol-fiber insulators are 
slow-baked to remove moisture and 
unwanted volatility 


Step 2—The dry insulators are then 
positioned with the contact springs in 
special jigs and held to exact pre- 
determined pressures 


Step 3—With pile-up under the cor- 
rect pressure, screws of carefully con- 
trolled temper and tensile strength are 
tightened to a specific torque 

Step 4—Finally, each 
pile-up is inspected for: 


completed 


Proper assembly — correct components in 
the proper sequence 

Correct seating of screws 

Contact line-up — exact spring spacing 
Possible damage of materials in assembly 
Staking and correct length of screws 
Lacquering of cut ends of pile-up screws 
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Relay contact springs still drum-tight 
after 200,000,000 operations! 


After hundreds of millions of operations, throughout years 
of service, there’s not the slightest sign of shifting or 
loosening of contact springs on this typical Automatic 
Electric relay! Such exceptional performance is common 
for relays like this and other types used in many aircraft 
and industrial applications. 

Spring pile-ups on Automatic Electric relays are perma- 
nently tight! They’re made that way by exacting assembly 
techniques which guarantee uniform and consistent ‘‘make 
and break”—even when extreme temperature, humidity 
and vibration conditions are present! That’s the kind of 
performance that increases relay dependability and pleases 
the most exacting relay users . . . the kind they know they’ll 
get when they order genuine Automatic Electric relays! 

For relays you can trust, specify Automatic Electric— 
products of controlled production . . . for built-in stability, 
and for consistent performance. 
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Contains latest data on ACE 
shielded enclosures, an analysis 


CoML alt ili et et ke 

measurement techniques, and 

suggestions for obtaining maxi- 

mum shielded enclosure efficiency. 
Ask for Bulletin 3. 





R-F SHIELDED ENCLOSURES 


(SCREEN ROOMS) 


USED TODAY IN MEETING 
EXACTING SPECIFICATIONS 


JAN-1-225, 16E4 {SHIPS), MIL-I-6181 ete. 







GUARANTEED 


to produce a mini- 
mum attenuation of 
100 db from 0.15 to 
1000 mc., and to 


closely approach this 
attenuation at 10,000 
megacycles. 
PRE-BUILT, ready to install. USED by top-ranking military 
Easy to enlarge or to relocate. and civilian equipment pro- 


ducers and laboratories 
CELL TYPE or single shielded throughout the world. 
rooms for any requirement. 


d MACHINE CO., INC. 


ia 40, Pa. Telephone: REgent 9-1019 * 





| Ordnance Association, are available under 
one cover. 

Subjects included in the series are: 
The Navy Problem in High-Precision Ball 
| Bearings; Ball Bearings; Fitting Practices 
| for Instrument Ball Bearings; Inspection 
| and Quality Control by the Consumer; 
Miniature Ball Bearings; Precision Bear- 
ings for Instrument Applications; Glass 
Jewels for Instrument Bearings; Torque 
Testing of Instrument Ball Bearings; 
Production Testing Machine for Pivot 
| Bearing Friction; Ball Bearing Torque 

and Torque Testing; Characteristics of 

Vee Bearings. 





Automation, The Advent of the Auto- 
matic Factory—by John Diebold. 
Published by D. Van Nostrand Co., 
Inc., 250 Fourth Ave., New York. 182 
p. $3.00. 


The scope of this little book goes much 
beyond the limited Ford definition of 
automation, namely the automatic han- 
dling of materials and parts in and out 
of machines. Rather it deals with the 
broad factors and social impact of the 
automatic factory idea. But although it 
is written to inform management rather 
than engineers of what has been done to 
date and what are the possibilities, it is 
specific enough to provide a source of 
leads for further study. The chapter on 
“Control and the Computer” is a good 
example of this approach. 

There is considerable discussion on 
making machines automatic that should 
be stimulating to designers, also on the 
redesign of product and process to adapt 
it to automatic manufacturing methods. 
Some automatic factories in being are 
described. One chapter deals with auto- 
matic handling of information and _ re- 
views the function of most equipment 
that has reached the commercial stage. 


| This includes computing equipment suit- 
| able for business use. 


The author led the research group at 
Harvard Business School that produced 
the report, “Making the Automatic Fac- 
tory a Reality,” reviewed in ELECTRI- 
CAL MANUFACTURING in March 
1952 on page 246. He is now a manage- 
ment consultant associated with Griffen- 
hagan & Associates of Chicago. 


Plastics, Volume I of Selected Govern- 
ment Research Reports, issued by the 
British Ministry of Supply, published 
for the Department of Scientific and 
Industrial Research, Technical Informa- 
tion and Documents Unit, by Her 
Majesty’s Stationery Office, London, 
England. 442 pp. $8.00. (Available 
through the British Information Serv- 
ice, 80 Rockefeller Plaza, New York 
20, N.Y.). 


Twenty-one reports comprising various 
phases of plastics research have been 
made available in this one volume. In 
subject and technical level some of the 
papers are of interest only to the chemist 
since they deal with such subjects as 
plasticizer-polymer interactions and poly- 
mer-plasticizer systems. Other papers, 
however, deal with more practical as- 
pects. As a whole, the volume should pro- 

| vide useful study and reference mate- 
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Technique of Western Felt production and 





































processing has built an enviable 
reputation for engineering precision. 
Chemical specifications must be perfectly 
met—parts from wool softness to rock 
hardness are cut to close tolerances. 

As an extremely versatile material 
Western Felts are resilient, flexible, 
compressible. They resist oil, water, heat, 
age—do not ravel, fray or lose shape. 
New uses found daily. It pays to 
depend on Western Felt. 


Check Possible Uses for Your Product 
@ Excluding dirt, grit, dust e Retaining lubricants 
e Thermostatic insulation @ Isolating vibration Sheet and Roll Felt Manufac- 
@ Cushioning shock @ Padding, packing, seals tured for Special Purposes 


- Bon enna d To Meet All S.A.E. and 
e Air and liquid filters e Gaskets, channels, etc. Military eae ™ 


e Grinding, polishing, etc. e Weight reduction 





@ Instrument mounts 





WESTERN 


4035-4117 Ogden Ave., 
Chicago 23, lilinois 


Branch Offices in Principal Cities 


WORKS 


MANUFACTURERS AND CUTTERS OF WOOL FELTS 


FEBRUARY 1953 241 





rial for chemists and other members of 
design teams that have the special respon- 
sibility of conducting some basic studies 
in new and standard plastics. 

The following papers provide test data 
and interpretation and should be of 


Design PROVED DEPENDABILITY more practical interest than the others. 
eee 


Report No. 5 deals with linear shrinkage 


: of phenolic moldings during post-curing. 
MODERN APPEARANCE into Your Product Shrinkage curves are supplied as well as 
a tabulation of percentage linear con- 
traction. Report No. 7 discusses the 
effect of fillers and other additions on the 
elastic modulus in compression and on 
the swelling of a phenol-formaldehyde 
resin. Test procedures are discussed and 


® 
With Pas test results are tabulated. The ductility 
® of plastics materials is discussed in Re- 
Turnlok port No. 9, including an analysis of the 
. relation between the chemical structure 
Devices and the mechanical properties of the 
materials. 

Effect of atmospheric humidity on the 
strength and dimensions of thermoplastics 
is the subject of Report No. 10; the 
impact values of brittle plastics of Report 
No. 11; the mechanical strength of small 
phenolic moldings of Report No. 12; and 
the factors influencing the properties of 
paper-reinforced synthetic resin sheet of 
Report No. 15. Several of the reports 
deal specifically with the application of 
plastics in aircraft construction and the 
use of resin adhesives in such structural 
work. These reports provide data that 
can be translated to similar problems that 
may arise in the design of structural ele- 
ments of various equipment. 














Manufacturers 
"Just Turn the Cap and It’s Locked” f 


RECEPTACLES CAPS CONNECTORS Publications 





‘ 10 AND 20 AMPERES TWO, THREE AND FOUR-WIRE 
é 
FOR POSITIVE ELECTRICAL CONNECTIONS | 
EASY TO WIRE—targe head binding screws — Convenient wire- For these selected publications on ma- 
ways in connectors and caps — Receptacles designed for either side , terials, components, technical data and 
or back wiring. engineering services write direct to the 
manufacturer on company letterhead, 
POSITIVE CONTACTS — Contour-controlled contacts, accurately mentioning ELECTRICAL MANUFACTURING 
formed and gauged — Assure positive contact at all times. as your source. See “Literature for the 
MODERN DESIGN—Receptacles and connectors have modern face Asking” on page 229 for other publica- 
dud ith : lain! isibl ki - ib| th tions available through the Reader In- 
esign wi | rating plainly visible, making it possibile to tell the quiry Facility. 

ampere rating at a glance. 
LONG LIFE CONSTRUCTION — Sturdy black plastic bodies — _ GASEOUS DIELECTRIC — Illustrated 
Extra heavy armor on caps and connectors — Built to take years | 18-page reference booklet discusses sulfur 
of rough usage. a hexafluoride, a stable gaseous dielectric 


for use in electrical and electronic equip- 
ment requiring a gas instead of a liquid 
or solid insulation. Several pages are 
devoted to its advantages in high-voltage 
equipment: its high dielectric strength, 
its chemical stability, the low operating 
pressure required; and the reduction it 


oles i may permit in size, weight or cost. 
PASS & SEYMOUR, INC. Syracuse 9, N.Y. Technical data on its physical properties 


Yours for the asking — The new 8-page descriptive manual 
with complete illustrations, dimensional and catalog in- 
formation. Just drop us a line on your letterhead. 


Write Dept. EM 





eo % are presented by means of text, tables, 

New York Office Chicago Office and curves. A bibliography is also in- 
71 Murray St. 605 W. Washington Bivd. cluded. To obtain a copy of the booklet, 
New York 7, N.Y. "Chicago 6, Ill. | address a letterhead request to General 


Chemical Div., Allied Chemical & Dye 
Corp., 40 Rector St., New York 6. 
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licone-insulated Wire 


Auto-Lite Silicone-insulated Wire is im- ranges occur. Check these advantages of 
mediately available for use on civilian Auto-Lite Silicone-insulated Wire for 
products — where extreme temperature both high- and low-voltage applications. 


x Withstands extreme temperature x Highly resistant to bacteria and 
ranges — from — 60°F to 400°F. fungi. 


Extremely good weather aging 


<x Good retention of electrical qualities —does not become 
properties. brittle. 


Auto-Lite has the facilities avail- 
demands for Silicone-insulated 
Tune in “SUSPENSE!” All | L “ 
-.. CBS Radio Mondays 
... CBS Television Tuesdays WW, f f bh 
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Wire. Inquire today! 


THE ELECTRIC AUTO-LITE CO. 
Wire and Cable Division 
Port Huron, Mich. Hazleton, Pa. 


* * + 


















































PRECISION 
MACHINES 


for Die-less Duplicating 












BENDERS 
5 hand models 
2 power models 







SHEARS gs 
4hand models §! en 
4 power models 










ROD 
PARTERS * 
2 hand models | | 


NOTCHERS 
1 hand model 
1 power model 









PUNCH 
PRESSES 

2 hand models 

2 power models 







BRAKES 
10 hand models 


ROLLERS 
2 hand 


models 








NEW CATALOG 
packed with ideas for mak- 
ing parts by "'Die-less Du- 
plicating'’—the money- 
saving, time-saving tech- | diagrams and charts with 
nique created by Di-acro. suggestions. 

Sent on Reques | 


O’NEIL-IRWIN MANUFACTURING CO. 
309 8th Ave., Lake City, Minnesota 


BENDING MANUAL 


gives exact methods for 
bending processes in a va- 
riety of materials. Over 90 
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Men in Industry 





Dr. Robert F. Stoops has joined 
the advance development section of 
the Carboloy Department of General 
Electric, Detroit. Anthony D. Cortese, 
who has joined the design and appli- 
cation section, will specialize in mag- 
netic applications. 


William H. Bennett has been pro- 
moted to director of engineering of 
the Hydraulic Press Mfg. Co., Mt. 
Gilead, Ohio. 


William C. Keeran has been ap- 
pointed executive engineer of the 
Vapor Heating Corp., Chicago. Mr. 
Keeran will supervise all phases of 
engineering, research, and design of 
the company’s products. 


Edward Gardiner has been appoint- 
ed chief engineer of the Servospeed 
Division of Electro Devices, Inc., Pat- 
erson, N. J., as well as a director of 
the company itself. 


W. A. Del Mar, chairman of the 
research and development committee 
of Phelps Dodge Copper Products 
Corp., and chief engineer of the Ha- 
birshaw Cable & Wire Division of 
that company, has received the Fel- 
lowship of the City and Guilds of 
London Institute. This degree is 
awarded for outstanding contributions 
to the industry in which the recipient 
is engaged. 


Robert J. Sullivan has joined the 
Potentiometer Division of the Fair- 
child Camera and Instrument Corp., 
at its Hicksville, N.Y. plant, as head 
of research and development. Mr. 
Sullivan was formerly chief of the 
potentiometer research unit of the Air 
Force Cambridge Research Center, 
Cambridge, Mass. 


Dr. Philip R. Marvis has been ap- 
pointed vice president of the Com- 
monwealth Engineering Company of 


Ohio, Dayton. 


Henry McGovern has been named 
vice president in charge of the Equip- 
ment Department of the Pepsi-Cola 
Co., New York. This department is 
responsible for the development of 
equipment. 


Oscar E. Carlson, former vice presi- 
dent of Servo-Tek Products Co., re- 
cently was elected president of Elec- 
tro Devices, Inc., Paterson, N. J. In 
his new position, Mr. Carlson will 
also act as director of engineering for 


the Servospeed Division of the com- 
pany. 


Fred L. A. Schmidt has been ap- 
pointed senior engineer in the En- 
vironmental Test Chamber Division 
of the Tenney Engineering, Inc., New- 
ark, N. J. 


Dr. Jack Miller has joined the en- 
gineering staff of Holtzer-Cabot, Di- 
vision of National Pneumatic Co., 
Inc., Boston, Mass., designers and 
manufacturers of special-purpose frac- 
tional-horsepower motors. 


A. A. Dyson, managing director of 
Erie Resistor, Ltd., English subsidiary 
of the Erie Resistor Corp., Erie, Pa., 
was included on Queen Elizabeth's 
New Year’s Honors List, receiving the 
Order of the British Empire. 





Company 


Briefs 





Electro Devices, Inc., Paterson, N. 
J., has recently acquired the electronic 
motor speed contro] interests of Servo- 
Tek Products Co., and will expand 
the line of Servospeed control systems 
in a newly formed division. 


Pioneer Engineering and Manufac- 
turing Co., Inc., Detroit, has elected 
as its president Michael Pinto. 


Minnesota Mining & Mfg. Co., St. 
Paul, has purchased a 125-acre tract 
of land in that city for a long-range 
building program for research pur- 
poses. The first unit in the multi- 
million dollar development will be a 
$3,000,000 laboratory for the com- 
pany’s central research department. 
Construction of this unit will start 
this spring. 


The American Lava Corp., Chat- 
tanooga, Tenn., has opened a new 
Cleveland office at 5012 Euclid Ave. 


General Electric Co. has put into 
operation its new facilities for the 
manufacture of silicone materials at 
its Waterford, N. Y., plant. Cost of 
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here's what they ial 
wa for you they protect your product from 


thread wear and stripping for life in every kind 
they S ave money because they _ of metal, in plastics or wood. They preserve your 
strengthen threads and make fewer fastenings do customer good-will by preventing complaints 
the same holding job...they make lighter bosses about thread failure. 
and flanges practical...and they save weight in 


two ways: (1) by permitting use of cap screws they meet fast production line 


instead of bolts and nuts or studs and nuts; (2) by = requirements...Simply drill and tap as usual, then 
putting smaller, shorter, fewer cap screws to work — wind in Heli-Coil Inserts for permanent, armored 
than required for unprotected threads. threads. 


no other method is so simple, effective and 
practical—especially in aluminum and magnesium 


So easy to use! Average time 
to install 3 seconds! 
Drill... Hole is drilled in conventional 
way-—right on production line. Tap 


...Hole is tapped with Heli-coil tap co HELI-COIL CORPORATION 


receive insert—right on production line. 
install...Insert is installed in tapped 282 SHELTER ROCK LANE, DANBURY, CONN. 
hole with hand or machine inserting tool 


— right on production line. 


What Heli-Coil Inserts Are 
Heli-Coil Inserts are precision formed 
thread liners of stainless steel or phos- 
phor bronze wire, diamond-shaped in 
cross-section. They are available for 
National Coarse, National Fine and Uni- 
fied threads, pipe threads and aviation 
and automotive spark plug threads. They 
are made in all standard sizes and lengths 
for assemblies requiring Class 3, 3B, 2 
or 2B fits. 


APPROVED FOR Ail MILITARY 
AND INDUSTRIAL USES 
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These and many other advantagescanmean aboutHeli-Coil Inserts for your own benefit. 
much to you. Why not convince yourself Returnthecouponnow and get all the facts. 


anew ee ee ee ee oe ee ee ee ee ee ee ee ee ee ee 6 ee 68 68 6 oe 68 68 on es 2 oe ey 


[] Please send Heli-Coil Catalog and Sample Heli-Coil Insert. 


(] Attached is drawing of our product. Where do you recommend 
using Heli-Coil Inserts? 
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DIAMOND QUALITY 


that speaks for itself... 






RELAYS 


Relay reliability is the enviable reputa- 
tion of Automatic Relays for more than 
a quarter of a century! This extra value 
is added protection . . . insurance for 
continued preference for your product 
when you specify AEMCO Relays. 


Automatic Relays are engineered to 
far exceed specifications ... constructed 


Hermetically sealed, for stud mounting, — with the care and precision usually as- 
solder connection. sociated with the manufacturing of 
ty Sart /tend-0/8 © jewelry . . . carefully tested by profes- 





sional ‘fault-finders’! 


Whatever your requirements as to 
size, purpose, Capacity, mounting, open 
or can type with plug-in base... 
there’s an Automatic Relay to meet— 
and exceed—your specifications. 


ao TIME 
SWITCHES 


Synchronous, self-starting Automatic 
Time Switches are encased in an at- 
tractive, tamper-proof case with a win- 
dow that affords visibility of trip levers 
and contact position. Standard models 
SPST and SPDT in 10 and 20 amperes 
with and without skip-a-day feature. 
Thirty and forty-five ampere models 
available in single and double-pole sin- 
gle throw;—or twin type consisting of 
two sections of either single or double 
pole contacts for additional capacity or 
independent circuits. All models have 
easily set, new type trip levers that per- 
mit ON and OFF settings as close as 15 
minute intervals. 





If it’s dependability you want, you'll 
Popular 20 Amp. single pole. Varied ap- be ahead to switch to Automatic Time 
plications make this model a favorite. Switches. Get all the facts. You can 


expect, and get, more of the features 
you want and need when you get Auto- 
matic! 







WRITE TODAY for complete information specifying 
types of units in which you are interested. 


SHON Llecitic AGA 


60 STATE STREET - MANKATO, MINN. 
246 





the expansion was in excess of $5,- 
000,000. 


The Colorado Fuel and Iron Corp., 
New York, has arranged for a wholly 
owned subsidiary to purchase the 
plants and inventories of John A. 
Roebling’s Sons Co. Colorado Fuel 
and Iron will operate Roebling Co. as 
a subsidiary under the Roebling name. 


The Flek Corp., 2252 E. 37th St., 
Vernon, Calif., is a new firm special- 
izing in the molding of KEL-F plastics 
parts. 


The Belgian Electric Sales Corp., 
New York, has appointed L. R. Twy- 
man and Associates, Fisher Building, 
Detroit, and E. M. Bassler, 8416 W. 
North Ave., Milwaukee, Michigan and 
Wisconsin agents, respectively. 


The Dynakon Corp., Cleveland, has 
acquired new and larger facilities in 
that city at 9623 Clinton Rd. 


The Dynamatic Corp., Kenosha, 
Wis., a subsidiary of the Eaton Mfg. 
Co., has opened a Philadelphia office 
at 4525 N. Broad St. 


International Business Machines 
Corp., New York, is planning to con- 
struct a research center at its Pough- 
keepsie, N. Y., plant sometime this 
spring. The research center, which 
will add 179,000 sq ft of floor space 
to existing laboratory facilities, will 
provide centralized facilities for the 
company’s electronics research pro- 
gram. 


The Five Star Co., manufacturers 
of electrical and electronic coils and 
relays, has completed moving _ its 
equipment from West Cheshire, 
Conn., to it new building at W. Main 
St., Plantsville, Conn. 


Amana Refrigeration, Inc., Cedar 
Rapids, Iowa, is carrying on a $3,500,- 
000 expansion program that will more 
than double the size of its plant and 
treble its production of food freezers. 


Arcturus. Electronics, Inc., has 
merged with General Electronics, Inc., 
Paterson, N. J. Delbert E. Replogle 
is the president of the merged com- 
panies. 


The Carl H. Biggs Co. has moved 
to new and larger quarters at 2255 
Barry Ave., West Los Angeles. 


General Electric has inaugurated a 
Small Motor Service Station Plan to 
serve the requirements of original 
equipment manufacturers. Under the 


| plan, authorized stations will provide 
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Punched and formed pieces of tough, 
resilient National Vulcanized Fibre 
reinforce spectacle case to provide last- 
ing shape retention and serviceability. 


contributes to an improved product =— 


in spectacle cases for American Optical 


COMPANY 


National Laminated Plastics 
nationally known—nationally accepted 


Hd 


Pe This practical use of National Vulcanized Fibre by American 
: Optical Company in their attractive spectacle cases is typical of 
HENO the countless contributions National Vulcanized Fibre—the 

- otal PLASTIC material of a million uses—makes to industry and business. 
Lamina 7 National Vulcanized Fibre applications, both mechanical and 
electrical, are varied and extensive. In mechanical applications it 
is desirable because it possesses exceptional tensile and crushing 
strength, toughness, density and resistance to wear—coupled 
with ease of fabrication. It actually improves with age; for many 

mechanical purposes it is better, more durable than metal. 

In the electrical field National Vulcanized Fibre has been the 
standard insulation for years. It has high dielectric strength and, 
when subjected to hot electrical arcing, it evolves neutral gas 
which extinguishes arc without “‘tracking.”’ Many electric appli- 
ances find National Vulcanized Fibre to be the one best material 
for one or more of their parts. 

Available in various grades and colors; and in sheets, rods, 
tubes and special shapes. Write for detailed literature and engi- 
neering service information— 


NATIONAL VULCANIZED FIBRE CO. 


Wilmington gg Delaware 


Offices in WE Principal Cities 
Since 1873 











































































Even though it weighs a ton, when the oil circuit breaker on 
Westinghouse “Unitized” Heavy Duty Switchgear is re- 
moved periodically for inspection, it’s only a one-man job. 
A power-elevating mechanism lowers the breaker onto a hand 
truck and lifts it back to operating position in about 3 
minutes. 

Heart of the elevating device is a motor-driven Winsmith 

Helical Gear Speed Reducer, with an input of 3% hp at 1725 
rpm and a reduction ratio of 9.5 to 1, which operates 4 
shaft-connected screw-lifts via a drive chain. Like all com- 
ponents of 100% standardized Westinghouse Switchgear, the 
Winsmith reducer is itself a product of complete standard- 
ization. 
Whether your power transmission requirements are inter- 
mittent like this switchgear, or continuous... heavy duty or 
light .. . Winsmith is the only name in speed reducers you 
need remember. Standardized worm, helical and patented 
differential gear units are available to serve your specific 
needs throughout the 1/100 to 85 hp range, in ratios from 
1.1:1 to 50,000:1. Request Catalog 148 for details. 


WINSMITH, INC. 


18 Eaton Street 
SPRINGVILLE (Erie County; N. Y. 
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in- and out-of warranty service on 
motors, generators, and motor-gener- 
ator sets with ratings from oth to 
15 hp and from % to 10 kw. The 
service will include general repairing, 
furnishing renewal parts, and replac- 
ing defective motors. 


The Jefferson Electric Co., in line 
with its plant modernization program, 
has enlarged its manufacturing de- 
partment and testing facilities by 
more than 30 per cent at its Bell- 
wood, IIl., plant. 


Doehler-Jarvis Corp. directors and 
executive committee members have 
voted to accept the proposal of Na- 
tional Lead Co. to acquire all Dohler- 
Jarvis assets. Stockholders will vote 
on the acquisition at a meeting to be 
held this month. 


Columbia Machinery and Engineer- 
ing Corp., Hamilton, Ohio has ac- 
quired all assets and manufacturing 
rights of the Bridgeport Safety Emery 
Wheel Co., Inc., Bridgeport, Conn., 
and of the Diamond Machine Co., 
Stratford, Conn. 


The H. K. Porter Co., Inc., Pitts- 
burgh, Pa., has assumed all of the 
liabilities and has received all of the 
assets of the Delta-Star Electric Co., 
which is now known as the Delta- 
Star Electric Div., H. K. Porter Co., 
Inc., 2437 W. Fulton St., Chicago 12. 


The Burndy Engineering Co., Inc., 
Norwalk, Conn., as part of its current 
expansion program, has announced the 
reorganization of its Purchasing De- 
partment. Henceforth all purchase 
orders for raw materials and com- 
ponents will originate in the Norwalk 
Purchasing Department. 


Metalectrics, Inc., 677 Broadway, 
New York, which specializes in the 
manufacture of porcelain and bake- 
lite connectors, has been acquired by 
new owners. The new management 
plans a considerable increase in pro- 
duction. 


Motorola Inc., Chicago, has organ- 
ized a wholly owned subsidiary corpo- 
ration, Motorola Communications and 
Electronics, Inc. The new company 
will distribute products manufactured 
by the communications and electronics 
division of the parent corporation, in- 
cluding industrial contro] and other 
types of equipment. 


Powdered Metal Products Corpora- 
tion of America has announced the 
beginning of construction work on a 
new addition to the company’s plant 
in Franklin Park, Ill., which will per- 
mit a production facility expansion of 
40 per cent. 
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Exclusive ‘Technique Means 
Longer Life... Smoother 
Resistance Curves 


for Mallory Power Rheostats 


Superior tapered windings are produced by Mallory variable 
pitch winding techniques. A single diameter wire, with closely 
controlled variable spacing, is used instead of welded sections 
of different wire sizes. This exclusive construction produces 
the smooth curve shown in the chart below instead of the series 
of straight lines that only approximate a curve. 








Expect more... Get more from MALLORY 


_ Za 


Mallory variable-pitch winding produces a smooth resis- 
tance curve by controlled spacing of a single wire. 


ens 
— Se 


By avoiding the use of welded sections of different wire — 
sizes, Mallory eliminates your problems of angular 
curves, bumpy action, hot-spots and wire breakage. 




















The hinged contact arm is another exclusive Mallory feature. It permits 
inspection and cleaning of the brush without affecting contact pressure. 
Constant contact pressure is maintained. Because the tension spring carries 
no current, there is no danger of its being annealed when the rheostat is 


overloaded, Springs are pre-set at optimum tension in relation to wire size - 
and current rating. 





{dd up these Mallory advantages ... point by point 

. and you can’t help but ask for more details. Write 
or call us today for your copy of a new Technical 
Information Bulletin on Power Rheostats. The line 
includes seven power ratings from 50 to 500 watts, and 
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a wide range of resistance values. ‘ and 


Television Tuners, Special Switches, Controls and Resistors 


PR. MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
A L L O Ww Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials — 


3 Be 


De ee 8 ee ee . INDIANAPOLIS 6, INDIANA 
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e@ MULTIPLE GANGING 
eINDIVIDUAL EXTERNAL PHASING 
POSITIVE INTERLOCK 


ePRECISION MACHINED 
ANODIZED ALUMINUM 
CASE 

© ADJUSTABLE TAPS 
WITHIN + ¥/,° 


Designers are in- 
vited to submit 
their applications 
to DeJur engi- 
neers for recom- 
mendations and 
suggestions. 

2” Diameter 

4 Watts Fully Enclosed 

10 to 200,000 Ohms Accuracy 

up to 1% 

Linearity up to 0.3% 

Non Linear Windings 


360° (Continuous) Mechanical 
Rotation 


320° Electrical Rotation 
Taps as Required 


High Resolution 1,000,000 
Cycles Operational Life 


Precious Metal Contacts 
Low Torque 1 oz. inch 


Centerless Ground Stainless 
Steel Shafts 


Ball Bearings to Special Order 
Single or Ganged Units 


Servo Type Mountina or Single 
Hole Threaded Bushing 


Numerous Shaft Designs 


WRITE FOR 
BULLETIN EM 23 


45-01 NORTHERN BOULEVARD, t. 1. C. 1, N.Y. 
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| No 
dustrial output in 1953. Elec- 
| trical appliance sales expected to 





| industrial 
| employment, earnings, construction, 
| and consumer expenditures. 

“However, to take advantage of this | 


| will have 








Industry 
Statistics 





decline anticipated in in- 


top $3 billion. Drop of 5 per 


cent anticipated in motor and 


| control sales. TV output at new 


high. Factory shipments of ma- 


| chine tools drop. Production ca- 
| pacity for aluminum and steel 
_ sharply increased. 


| Business Prospects Bright—The elec- 


trical manufacturing industry should 
equal or exceed in 1953 its 1952 vol- 
ume of $12,000,000,000, according to 
the National Electrical Manufactur- 


ers Association. The prediction was | 


made in a year-end report by W. J. 
Donald, managing director, and A. J. 
Nesti, chief statistician. 

Volume for 1952 will equal the 


| previous year’s all-time peak, the re- 


port pointed out. The association said 
a 5 to 10 per cent increase in 1953 
is possible. 

According to latest reliable 1953 
estimates, there will be continued sub- 
stantial additions to electric power 
capacity; greater consumption of elec- 
tric energy; and maintenance of levels 
established in the last two years for 
production, investments, 


favorable business climate,” NEMA 
declared, “electrical manufacturers 
to do some careful and 
vigorous planning.” 

The report said electrical genera- 
tion, transmission and_ distribution 
equipment was the industry pace- 
setter in 1952. Volume will be more 
than double that of 1947. This re- 
flects heavy and continuous expansion 
in new power capacity installed in 
1952, which amounted to 86,000,- 


000,000 kilowatt-hours. Added gen- 


erating power of a record 463,000,- 
000,000 kilowatt-hours also was a 
factor in volume achieved in this 


| type of electrical equipment .Power 
| actually consumed also reached a new 


peak. 

With new additions to power gen- 
erating capacity, actual power gen- 
eration and actual consumption of 
electrical energy all expected to go 
still higher in 1953, there is little 





(Advertisement) 


PANELS, LIDS, DOORS 
MADE RF-TIGHT 
BY LOW COST METHOD 


Electronic Weatherstripping, made of 
knitted wire mesh compressed to required 
sizes and shapes, effectively “shields” 
these openings against RF leakage just 
as weatherstrips seal doors and windows. 


Openings such as these are necessary 
for operating and servicing the electronic 
equipment housed in the metal cabinet. 
Yet these same openings destroy the full 
shielding efficiency which an “unbroken”’ 
metal container would otherwise provide. 
Careful machining of mating surfaces at 


ee) 





noe ann ii it ti et 


““Thermatron built by Radio Receptor Co., Inc.’’ 


these openings is an obvious answer. But 
such work is expensive, and the initial 
close fit is often destroyed by repeated 
openings and closings, by warping of the 
lid or door and by corrosion of the mating 
surfaces. Numerous latches, screws, bolts 
and other fasteners, closely spaced, will 
help keep these joints RF tight, but they 
are a time consuming nuisance whenever 
the cabinet must be opened and closed, 
and they are expensive to purchase and 
install. 


Metex Electronic strips and gaskets 
eliminate these objections. Being made of 
metal, they are conductive; and being 
knitted they are resilient and conform to 
normal surface irregularities. They actu- 
ally “block” the otherwise leaky openings 
with a gasket of flexible metal, and make 
the cabinet as effective a conductive 
shield as if the openings had never 
been made. 


Metex electronic strips and gaskets are 
easy to install. Not only are they inex- 
pensive, but their use may well save more 
than their cost by eliminating many opera- 
tions that would otherwise be necessary. 
They are available in different shapes, 
dimensions and resiliencies to meet the 
varied requirements of specific electronic 
applications and can be made of metals 
or alloys selected to meet actual or antici- 
pated corrosive conditions. 


A bulletin giving detailed information 
is available on request from the manufac- 
turer, Metal Textile Corporation. 649 
East First Avenue, Roselle, N. J. 
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doubt, it was declared, of increased 
shipments in generating, transmission 
and distribution equipment. 

Sales of insulated wire and cable 
were slightly higher in 1952 than 
1951, and in 1953 will slightly exceed 
those of 1952. In 1953, however, in- 
dustrial apparatus (motors, controls, 
rectifiers, welding equipment, and 
similar units) will experience a drop 
in shipments of about 5 per cent, the 
association predicted. This will follow 
successive increases in 1950, 1951 
and 1952. 

Electrical appliances in 1953 are 
expected to chalk up a volume of 
$3,500,000,000. 


Major Appliances—The major and 
small appliance industry began plan- 
ning for 1953 last December and, 
from all indications, this year will 
be a big, but competitive, produc- 
tion year. Introductions in November 
and December of 1953 refrigerators, 
washing machines, freezers, air-con- 
ditioning units, irons, mixers and 
many other products indicate that 
little was held back either in design 
or sales plans. 

An upswing was apparent in fac- 
tory shipments of electric household 
refrigerators in December, which in- 
creased to 278,557 from 232,931 in 
October, according to companies re- 
porting to the National Electrical 
Manufacturers Association. An _ in- 
crease was also noted in shipments of 
electric ranges: 75,225 in November 
vs 65,590 in October. However, ship- 
ments of electric water heaters in 
November dipped to 47,098 from 
55,753 in the previous month. 

Factory sales of standard - size 
household washers in November to- 
taled 293,079 units compared to 327,- 
814 in October, a decrease of 10.6 per 
cent, according to figures for the or- 
ganization’s membership announced 
today by the American Home Laun- 
dry Manufacturers’ Association. The 
November total compares to an in- 
dustry-wide total of 262,484 units in 
November, 1951, a gain of 11.7 per 
cent. 

Automatic tumbler dryers sold in 
November aggregated 74,370 units, 
compared to 83,510 units in October, 
a decrease of 10.9 per cent, but 41.7 
per cent more than the 52,499 units 
sold in the same month last year. 

Factory sales of household ironers 
in November were 19,724 units, down 
21.7 per cent from the 25,204 shipped 
in October. 


Air Conditioning—Indications point to 
a banner year in 1953 for the refrig- 
eration and air conditioning industry, 
according to the Refrigeration Equip- 
ment Manufacturers Association. 
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AVAILABLE IN: 
12 - 18-24-34 
CONTACTS 


SERIES E-Z-16 


1. Spring completely enclosed and retained 
in barrel riding inside moulding so that 
dirt cannot impair ejection of contacts. 


2. Pin contact is of uniform diameter and 
does not contain any undercut to weaken 
or bend contact at any point. 


3. Since the pin contact is of uniform diam- 
eter and does not contain any undercuts, 
full current capacity is carried uninterrupt- 
edly throughout the pin contact. Since 
the spring barrel and compression spring 
do not ride on the pin contact, no current 
is carried away from the pin contact. 


* 4. Since the spring barrel which completely 
retains the compression spring rides within 
the walls of the moulded section and does 
not ride on the pin contact, the pin con- 
tact has the necessary free floating action 
so essential for self-alignment. 


5. Extreme vibration cannot affect this con- 
tact assembly structurally or electrically 
since it is a permanently affixed, ir- 
removable component, which cannot be 
jarred loose. 


6. Pin contact projects above spring barrel 
to immediately self-align itself with socket 
contact before spring is compressed. 









































SPECIFICATIONS 


® Voltage breakdown at sea level......4000 VRMS 
PO INNO NI os vrceccinnseisennacsacsctenceoss 10 AMPS 
Rie NIN I a nconantincensaniedncounsieiont #16 AWG 
© Creepage path between contacts......1/4” Min. 
IN IIR sass avsaaduncneeboriainneastbees 1/8” Min. 
©® Mechanical Spacing ..............---.-..---------+ 9/32" 
MATERIALS: 


© Mineral filled Melamine, MIL-P14A, flame re- 
sistant, high-dielectric and mechanical strength 
with unusually long effective creepage mak- 
ing these connectors ideally suited for 
operation above normal altitudes as well as 
at sea level. Standard material used on this 
series unless otherwise designated. 


© Plaskon Reinforced (glass) Alkyd type 440A 
for high impact strength and arc-resistance, 
designated by adding ‘‘A’’ to standard type 
number i.e; E-Z 12-16 PA, E-Z 12-16 SA. 


*SPRING LOADED 
CONTACT FOR 
EASY RELEASE. 


Patent applied for 


DESIGN FEATURES 


® Available in 12, 18, 24, and 34 contacts 
for #16 AWG Wire. 


© PRECISION WIPING CONTACTS insure clean 
contact after engaging and disengaging- of 
connector. 


¢ FLOATING, NON-ROTATING CONTACTS on 
plug and receptacle insure self alignment of 
each individual contact. 


® POLARIZATION is unusually positive with an 
extra heavy reverse guide pin and socket. 


® PRECISION MACHINED CONTACTS from spring 
temper phosphor bronze on the plug and the 
mating pin contacts are of precision machined 
brass to insure the uniformity necessary for 
maximum current capacity and minimum volt- 
age drop. Contacts are silver plated with 
gold plated finish for low resistance and 
non-corrosion. 















¢ Dially! Phthalate (Blue) contains high dimen- 
sional stability and excellent dielectric prop- 
erties designated by adding “’D” to standard 
type number i.e; EZ-12-16 PD. E-Z 12-16 SD. 


Cnclasive Sales Agents 
AMSCO. 


CORPORATION 


45th STREET and NORTHERN BLVD., L. |. C. 1, N. Y. 
West Coast: 405 N. MAPLE DRIVE, BEVERLY HILLS, CAL. 


CATALOG M 
AVAILABLE 
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Speegfy 


ADVANCE 
RELAYS 


FOR PRECISE 
CIRCUITRY 











There are many reasons why Industry 
specifies ADVANCE RELAYS: They 
meet or surpass Military and Civilian 
requirements — many types have AN 
approval—many are hermetically 
sealed —all are lightweight -- small — 
rugged —compact—and all are 
precision-built for efficient, trouble- 
free, long life performance. 

If you have relay problems involving 
contact loads, coil resistances, close 
differential, timing features, input 
sources, critical environment or any 
particular requirements involving 
unusual or accurate circuit behavior, 
ADVANCE can supply the relay. 

A complete line of relays for radar, 
radio, electronic and electrical 
equipment applications. 


Write for new, descriptive 
Catalog containing 


detailed information about 
ADVANCE Relays 
and facilities. 


ADVANCE ELECTRIC AND RELAY COMPANY 


2435 NORTH NAOMI STREET, BURBANK, CALIFORNIA 


Sales Representatives in Principal Cities of U.S. and Canada 
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Nineteen hundred and fifty-two saw 
an average increase of approximately 
30 per cent in the business of manu- 
facturers over 1951, and it is esti- 
mated that 1953 will increase another 
30 per cent over 1952. 


Electric Housewares — Factory ship- 
ments of traveler electric flatirons, 
according to reports received by the 
National Electrical Manufacturers As- 
sociation, were 48,753 in November 
vs 51,862 in October. Figures for 
waffle irons were 14,890 vs 8,993 in 
November and October, respectively. 
Shipments of automatic toasters to- 


taled 231,390 in November, com- 
pared to 285,981 in the previous 
month. 

Machine Tools—Factory shipment 


index of the National Machine Tool 
Builders Association dropped to ap- 
proximately 338.2 from 357.8 in the 
previous month. (The index is based 
on the average monthly shipments of 
1945-46-47 as 100.) Also lower in 
November was the ratio of unfilled 
orders to demonstrated production 
rise: approximately 10.3-1 against 
11.1-1 in October. The index of new 
orders in November was down to 
about 210.1 from the October index 


of 243.3. 


Gears—The American Gear Manutfac- 
turers Association index (1947-49 

100) was 516 for November. Volume 
of the gearing industry decreased by 
6.2 per cent from October shipments. 


Television and Radio Receivers—Year- 
end statement by A. D. Plamondon, 
Jr., president of the Radio-Television 
Manufacturers Association stated that 
the radio-TV-electronics industry in 
1952 broke all previous production 
records. While neither set sales nor 
military production alone reached 
previous peaks, it was stated, the 
dollar volume of the two combined 
exceeded that of any other year in 
the industry’s history. Sales of radio- 
TV receivers, replacement parts, set 
accessories, and transmitting, com- 
munications, and audio equipment 
during the past year exceeded $1.5 
billion at the manufacturers’ level. 
Deliveries of electronic equipment 
and components to the Armed Serv- 
ices approximated $2.5 billion. 

Thus the combined dollar volume 
achieved by the industry in 1952 ex- 
ceeded $4 billion. At its World War 
II peak the industry’s military pro- 
duction was at an annual rate of 
$3.5 billion, and the highest peace- 
time volume was $1.9 billion in 1950. 

Production of television receivers 
and radios in the first 11 months of 
1952 totaled 5,175,194 and 8,386,- 
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Notched Duranickel leaf spring down center 
of contact switch assembly. Control knob 
cam bears down on helical spring which 
presses on one side of leaf spring. A nylon 
roller (controlled by a governor) spins at up 
to 20,000 rpm against the other side. The 
action “‘makes and breaks” current flow for 
constant beater speed. 


For a conductive spring to vibrate 


400 times per second 
at temperatures to 400° F. 


General Electric triple-whip mixer. Constant 
G = N E RA L E L r C T R 1 ec D BE S 1 G N E ® S speed control plus spotlight to illuminate 


bowl contents are features of this time and 


FOUND DURANICKEL RIGHT labor saving electric mixer. 


General Electric’s design engineers thought they might be slowed down when they 
tackled this problem of a constant speed control. 


Not only does this speed control have to be of new design, but its components have 
to stand up under wearing conditions. 


For one example, consider the current carrying leaf spring, the “heart” of the control 
mechanism. It has to have proper spring properties and sufficient fatigue resistance 
to flex continually without failure. And it must retain these properties while 
“making and breaking” up to 400 times a second... at temperatures up to 400°F. 


Finally, this metal leaf spring must have low electrical resistance, so that 


excessive temperatures will not build up enough to damage the plastic rotor that 
whirls against it. 


A tall order for one metal... but the General Electric engineers found the answer 
...in Duranickel®. 


Today, three years and thousands of mixers later (with never a complaint about 


the Duranickel spring) tests have proved no other alloy would have served 
as well in this application. 


Are you being stopped or slowed down by a design problem...one that Duranickel 
or one of the other Nickel Alloys might solve? Then you may be interested in find- 
ing out how others (many in your own field) have found solutions to similar problems. 


To give you this information, quickly and concisely, we’ve prepared a booklet, 
“66 Practical Ideas.” It tells how problems...in heat, embrittlement, corrosion, 
vibration, oxidation, etc.... have been solved by using Nickel or a Nickel Alloy. 
Send for your copy. Mail this coupon today. 





Although nickel and its alloys are on ex- 


tended delivery due to defense needs, if you The International Nickel Company, Inc. 
would like some special help with a specific 67 Wall Streei, %ew York 5, N. Y. 
design problem involving resistance to fa- Please send me the FREE booklet, 
tigue or high heat, write to George Anner, “66 Practical Ideas.” 


c/o Inco’s Domestic Appliance Field. He will are 
be glad to help you. The International Nickel = ge Se 
Company, Inc., 67 Wall St., New York 5, N.Y. Company 


MONEL® « “’R’’@® MONEL « “’K’"@® MONEL y Address____— --- 
“KR"@ MONEL« ’S”@ MONEL+ NICKEL Nickel Alloys 
LOW CARBON NICKEL + DURANICKEL® Di iirertvecns State 
INCONEL® + INCONEL “X”"@ 
INCOLOY + NIMONICS 
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talk about a beating! 


multiplex radio telephony systems 


must take it... 





Weald Toughest Tana rocon 


Absolute dependability under the 
most rugged operating conditions is a 
prime requirement in all REL Multiplex 
Radio Telephony Systems. That’s 
why you'll find cuH1caGo ‘‘Sealed-in- 
Steel’”’ transformers used throughout 
REL equipments. These world’s 
toughest transformers are available in 
3 mountings, each featuring one-piece 
seamless design enclosing an 
electronically perfect construction. 
Available for every application: 

Power, Bias, Filament, 
Filter Reactor, Audio, MIL-T-27, 
Stepdown. Ask for them at 

your electronic parts distributor. 





Illustrated above at right: REL 
900 MC Transmitter, Series Wy 
707-757. Illustrated immediately 
above: REL Model 759 70 MC 
Dual Transmitters and Receivers. 
These systems make wide 
use of cH1caGo C-Type 
‘“‘Sealed-in-Steel”’ transformer units. 


C-TYPE 


With 10” color-coded 
leads brought out 
through fibre board 
base cover. Lead ends 
are stripped and tinned 
for easy soldering. 
Flange-mounted unit. 


Free ‘New Equipment” Catalog 


You'll want the full details on 
CHICAGO'S New Equipment Line— 
covering the complete range of 
“Sealed-in-Steel” transformers 
designed for every modern circuit 
application. Write for your Free 
copy of this important catalog 
today, or get it from your 
electronic parts distributor. 














Export Sales Div.: 
Scheel International, Inc. 
4237 N. Lincoln Ave. 
Chicago, Ill., U.S.A, 
CABLE ADDRESS: 
HARSHEEL 


DIVISION OF ESSEX WIRE CORPORATION 


3501 ADDISON STREET, CHICAGO 18, ILL. 


| ure to 355,249. 
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076, respectively, the Radio-Tele- 
vision Manufacturers Association 
reported. This compares with the out- 
put of 4,798,056 TV sets and 11,701,- 
115 radios in the corresponding 1951 
period. The RTMA report for Novem- 
ber showed the manufacture of 780,- 


| 486 TV sets and 924,195 radios. The 


TV output represented the peak for 
the year while radio production ex- 


ceeded every month but March, 
which was a_ five-week reporting 
period. 


Home sets with FM facilities pro- 
duced in November totaled 33,200 
units and brought the 11-month fig- 
In addition, 7,603 
television sets with FM circuits were 
produced in that month, bringing the 
11-month total to 87,285 sets. 


Slump in Tube Sales 


Sales of receiving tubes and ship- 
ments of TV picture tubes to equip- 
ment manufacturers decreased in No- 
vember from the level of the previous 
month, according to the Radio-Tele- 
vision Manufacturers Association. 

Cathode-ray tube sales to equip- 
ment manufacturers for November 
were reported at 754,060 units valued 
at $16,651,793, compared with Octo- 
ber sales of 862,431 tubes valued at 
$19,761,300. For the first 11 months, 
4,736,823 cathode ray tubes valued at 
$106,077,229 were sold to equipment 
manufacturers. 

Receiving tube shipments in No- 
vember were reported as 36,942,664 
units valued at $24,554,156, com- 
pared with 41,880,318 tubes valued 
at $28,397,281 which were shipped 
in October. 

In the first 11 months, 324,512,611 
receiving tubes valued at $229,872,- 
337 were shipped by the manufac- 
turers. 


Stokers—Factory sales of mechanical 
stokers in November totaled 2,050 
units, a decrease of 37 per cent from 
the number sold in October, accord- 
ing to the Bureau of the Census, De- 
partment of Commerce. The data are 
based on reports received from 53 


| manufacturers. 


Heating Equipment—Shipments of all 
major types of heating equipment 
during October continued the upward 
trend of the past several months, ac- 
cording to the Bureau of the Census, 
Department of Commerce. Oil-burner 
shipments were up 15 per cent. Ship- 
ments of warm-air furnaces of the 
forced-air type rose in October to 
102,876, compared to 92,992 in Sep- 
tember. 


Nickel—The free world output of 
nickel approximated 315,000,000 
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OILITE Finished Machine PARTS 
Assure YOU 


% No Tooling on Your Part. 
% Fast Delivery (Normally two (2) to six (6) weeks). 
% Accurate Parts (Machine Tool Tolerances). 
% Low Cost (Less than Machined Parts). 

% An Engineered Product. 

% Greater Freedom in Design. 

% Broad Range as to Size and Materials. 

% Consultation with Field Engineers. 


%* The Benefit of 
More than Twenty (20) Years of 
Powder Metallurgy “KNOW-HOW.” 


We are told =“OILITE is the Favorite’’ 


AMPLEX MANUFACTURING COMPANY 


Subsidiary of Chrysler Corporation 
Detroit 31, Michigan 


FIELD ENGINEERS AND DEPOTS THROUGHOUT 
UNITED STATES AND CANADA 


OTT ace aM ae ee tele ea Ms ee eee 
Cored and Solid Bars, Permanent Filters and Special Units. 


Copyright 1952—The Chrysler Corp. 
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| pounds in 1952, compared with 295,- 
000,000 pounds in 1951, according to 
a year-end report by Dr. John F. 
Thompson, chairman of the board of 
directors of The International Nickel 
Company of Canada, Ltd. The free 
| world production of nickel is be- 
lieved to be over five times that of 
the rest of the world. However, re- 
ports indicate that free world nickel 
supplies are not now adequate to meet 
large government stockpile objec- 
tives simultaneously with unrestricted 
civilian consumption and the require- 
ments of defense programs. 


| Aluminum—There will be plenty of 
aluminum available before the middle 
of 1953, in the opinion of Richard S. 
Reynolds, Jr., President of Reynolds 
Metals Company. 

“Although the 1952 production, es- 
timated to be close to 1.9 billion 
pounds, sets a new all-time peak and 
is 11 per cent greater than last year’s 
output, it does not fully reflect the 
expansion already completed. The 
1952 output would have been greater 

| except for the substantial production 
; losses being suffered by the industry 
bs ~— a because of the severe power shortages 
plaskon alkyd pa ' “your in the Northwest and TVA areas and 
é | the delay in new plant construction 
hands: in: in a hurry? > i... | caused by the steel strike. 
“The big surge in actual produc- 
tion,” Mr. Reynolds declared, “is com- 
Two requirements most important to purchasers | ing in 1953 and 1954, with an output 
of automotive electrical parts— mass-production to | £25 Bihon  anpected in 1008 and 


: | about 3.0 billion lb in 1954. When 
close tolerances and on-schedule delivery — are | all of the planned expansion is com- 


taken right in stride by PRP. This is well typified in the | pleted, in 1954, this country’s capacity 
piece pictured, a switch box for automatic window will be about 3.5 billion Ib—a 127 per 
cent jump since Korea and almost 
controls used on top-name cars. PRP produces these innikiees an nth asin Sa 

parts to exacting specifications with tolerances Figures on actual primary alumi- 
as low as + .001 for Detroit Harvester Company's num production in November con- 
Dura Division. Plaskon Alkyd 420 provides the low eee at the sang sage seg 
* . « ° * . 3° ~ > < , y < svi 

shrinkage essential to maintained dimensional stability . . . ae So see 


: : White, secretary of The Aluminum 
and to continued smooth operation of the intricate Association. The November output of 








sn ngereerennenncininnennne nee inet 








controls. Finished parts are in the customer's hands 149,277,906 Ib compared with 154,- 

as fast as needed due to special high speed equipment | 624,138 Ib in October, a longer 

: : : month. November 1951 production 
tailor-made for this type of material. totaled 144,491,926 lb. 

Our plane is always waiting to speed you here Shipments of aluminum sheet and 

for a discussion of your specific parts problems. plate by members of the Association's 


Sheet Division were 96,706,462 lb for 

November vs 105,962,651 Ib for Octo- 
a ber, and 78,178,185 lb in November 
1951. 

The Association’s Foil Division 
members reported shipments during 
November of 6,677,685 lb. Previous 
month’s shipments were 8,106,545 lb. 

November shipments of permanent / 
(and semipermanent) mold rough - 
castings (except pistons) by members 
of the Association’s Foundry Division 
during November totaled 3,505,969 Ib 
as against 3,463,656 lb for October. 


ao oo 


when you look for 
plastic moldings, look first to 


Plastic esearch P roducts 
Urbana, Ohio 
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ACU NSE 
Information 


IN ONE EASY-TO-USE 
WIRE AND CABLE 
BOOKLET 






@ APPLICATION HINTS — Booklet offers concise in- 
formation for product designers on how and where to use 
such well-known G-E products as Flamenol*, Geoprene, 
PreenX, and Deltabeston* wires, cables, and cords and 
Formex* and Deltabeston magnet wires, 
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@ SPECIFICATION CHARTS—Readable charts include 
the facts you need to know before you specify. At a 
glance you know the electrical and mechanical char- 
acteristics, Underwriters’ Laboratories designations, and 
insulation types. 


@ INSULATION DATA—Information on each type of 
wire points out what each insulation and wire construc- 
tion will do for your product. Temperature ranges, re- 
sistance to moisture, and other important practical data 
are clearly stated. 


=~ 7”? — 


*Registered Trade-mark of General Electric Company 


payee SEND FOR YOUR FREE COPY TODAY = 


i Section W21-222, Construction Materials Division, 
General Electric Company, Bridgeport 2, Connecticut 


)- 


Please send me a free copy of Wires, Cables, and Cords for 
Product Designers, Publication No. 19-470. 
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DESIGN TRENDS 


(Continued from page 154) 





Vinyl-Insulated Communication Cable 


THE SIGNAL corps photograph repro- 
duced here (Fig. 1) illustrates an im- 
proved Spiral-4 communication cable 
(a major procurement item) jacketed 
with one of B. F. Goodrich Chemical 
Company's vinyl compounds. This 
cable can carry 12 two-way telephone 
conversations, each on a different fre- 
quency band between 0 and 60 kilo- 
cycles, as compared to the four mes- 
sage, 12 ke of the old type cable. A 
total of 384 teletype messages can be 
sent at the same time through the 0.36 
diam cable, which weighs 370 lb per 
mile as contrasted to the 570 lb per 
mile of the old rubber-jacketed Spiral- 
4. Messages can be transmitted 200 
miles with the vinyl jacketed cable, 
possibly up to 500 miles, while the old 
type is reliable only to 100 miles. 
Costs are about one-third less. 

Spiral-4 cable is constructed of: (1) 
four conductors of seven-strand cop- 
per wire, (2) each separately insulated 
with polyethylene, (3) then spiraled 
around a center polyethylene filament. 
Over this combination, (4) is a belt 
of polyethylene to fill all air voids, 
(5) a carbon-impregnated cloth stabi- 
lizing tape to keep the capacitance 
from changing in dry or wet condi- 
tions, (6) a stainless steel braid to give 
added tensile strength and to avoid 
electrical losses which would occur if 
ordinary steel were used, and (7) an 
extruded vinyl jacket for abrasion re- 
sistance, light weight, and ease of 
handling. 

Early work with vinyl compounds 
was not satisfactory since no compound 
was found that could pass a thermal 


shock test. It was found that plasticizer 
migration occurred when the cable 
was subjected to high temperatures 
and that the same cable became brittle 
and cracked when it underwent the 
cold-bend test. 

Since the end of World War II, 
however, new plasticizers and vinyl 
resins made it possible to formulate 
jacketing for Spiral-4 able to pass the 
cold-bend test with a wide margin of 
safety. Where the old-type rubber 
covered cable would pass only at —40 
F, the new Spiral-4 covered with a 
jacket made from Geon 8677 viny] 
compound will pass at —67 F or 
+140 F. 

Coming in quarter mile lengths, 
each coiled on a reel, the cables are 
fastened together with vinyl covered 
connectors, Fig. 2. The connector con- 
sists of a woven wire grip, rubber gas- 





Fig. 2—Overall three-quarter end view 
showing cable assembly and connector 
(one end cap removed) for Spiral-4 
cable. Both illustrations: Signal Corps 
Engineering Laboratories. 





Fig. 1—Overall view of structure and 
component materials of Spiral-4 com- 
munication cable WF-8/G. 


ket, bar contacts, caps and segments, 
and is covered with a molded-vinyl 
boot. A taperng change of flexibility 
to the ends of the cable eliminates the 
possibility of breakage due to sudden 
whipping by wind, rain, ice, and, of 
course, by handling. 

The first tentative specification for 
improved Spiral-4 cable was issued 
by the Signal Corps in 1945. A devel 
opment contract was given in 1946 tc. 
the United States Rubber Company. 
The Geon jacketing compound de- 
scribed here was developed by B. F. 
Goodrich on its own initiative and 
was found acceptable by the Signal 
Corps. 

A report on the U. S. Rubber devel- 
opment contract was presented at the 
recent Symposium on Technical Prog- 
ress in Communication Wire and Cable 
at Asbury Park, N. J., December 9-11, 
under sponsorship of the Signal Corps 
Engineering Laboratories. The paper 
was titled “Development of Light- 
Weight Spiral-Four Cable,” and was 
delivered by Howard T. Knox, Devel- 
opment Department, U. S. Rubber 
Company, Bristol, R. I. ooo 


Variable Table Speed for Surface Grinder 


New design solves problem 
of grinding materials of 
various hardnesses. 


THE NEW Model 618VL precision 
surface grinder, developed by Reid 


Brothers Co., Inc., Beverly, Mass., has 
a table speed that can be varied from 
12 to 35 fpm so that materials of dif- 
fering characteristics can each be 
ground at the optimum rate. In addi- 
tion, all controls have been positioned 


to be easily available to the operator. 

The base for this machine is a 
single iron casting, with wide base 
pads, for maximum rigidity and tree- 
dom from vibration. For permanent 
alignment of cross slide saddle ways 








COVER PICTURE FOR THIS ISSUE 


Added strength of components, com- 
bined with greater resistance to vibra- 
tion, wear and corrosion have been 
designed into a new series of aircraft 
engine starters by Jack & Heintz, Inc. to 
meet specific requirements of the com- 
mercial airlines. Included among the 
ten new design features of the JH6C 
starters are: Planetary gears cut from 
forgings instead of bar stock, offering 


improved strength and greater impact 
absorbing characteristics; sleeve bearings 
keyed in place to eliminate loosening; a 
new bearing design preventing rotation 
of outer race in the liner; chrome-plated 
carrying-arm journal, reducing corrosion 
and wear of bearing and journal surfaces; 
and silver-soldered commutator connec- 
tions offering stronger construction for 
high-temperature operations. 
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“All motors are NOT alike!” 


Check these 15 Kegsons Why 





DESIGN A 
ONLY 
ONE MOTOR 
HAS ALL THESE 
DESIGN 
FE AT U RES: Prelubricated 
cartridge— 
bearing mounted 
in bracket 
Bearing sealed from 
ee nae other foreign YES 
poten bearing NO 


Bearing can be re- 
lubricated without NO 
being disassembled 


Motor can be re- 
greased without % % 
removing drain plug 


Automatic grease re- 
lief to suit any lubri- NO 
cation system 


Protection against 
grease entering YES 
windings 


Balls free of direct 
pressure during YES 


ubrication 


Bearing can be re- 
moved without dan- NO 
ger of distortion 


Reservoir to protect 


against under- NO 
greasing 
Standard commercial YES 


ball bearings 


Larger grease reserve 
than provided with NO 
any standard bearing 


Grease supply 
free of churning NO 
action 


Measuring unneces- 
sary to prevent NO 
overgreasing 


Unnecessary to grease 
equally at each side NO 
of ball race 


Lubricant is retained 
in ball race YES 





** Means is not provided for relubrication of assembled motor. 


*YES, if drain plug is removed. 
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the RELIANCE Bearing Design 
uve is the BEST onel 


The Reliance Pre-lubricated Bearing 
Design has all of the features vital to maxi- 
mum motor life. Check these points in the 








, chart at left. The performance of Reliance 
Double-shielded, ; 
“mocuted int prelubricated PRECISION-BUILT Motors in all indus- 
bracket bearing mounted 





in bearing cap | | tries and under all operating conditions 


| has proved their value in long-wearing, 
4 













































NO YES : q 
trouble-free bearing design. 
YES YES In most applications, Reliance PRECI- 
_____ |; SION-BUILT Motors operate satisfacto- 
YES YES E | rily for years without relubrication. Where 
__| | itis a practice to grease regularly or where 
NO YES || operating conditions make it desirable... 
it is impossible to overgrease a Reliance 
NO YES Motor. Write for new Bulletin B-2201 for 
i the “inside story” 
*YES YES Es ofthe Reliance Pre- 
|| lubricated Bearing 
NO YES Design. 
NO YES 
——_— Reliance PRECISION-BUILT A-c. Motors 
YES YES from ¥4 to 300 Hp. 
YES YES 
YES YES 
NO YES 
*YES YES 
YES YES 
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and vertical headways all mechanical 
units are built around a one-piece 
column casting attached to the base. 

A variable-pitch sheave drive is 
used to vary the table speed. This 
type drive is used because its belts 
provide a cushioning effect at the 
reversals. Also, it is a drive that causes 
little trouble and which can be main- 
tained and serviced by average 
mechanics. 

The electrical controls are mounted 
in a cavity in the base casting and 
are covered by a dust-tight acrylic 
plate that permits visual inspection 
of the electrical switches without 
disassembly. Two adjustable reversal 
dogs are mounted on the table. These 
operate limit switches and determine 
the extent of table travel. The table 
is reversed by reversing the rotational 
direction of the drive motor. At the 
end of the table stroke, the pre-set 
amount of crossfeed is mechanically 
introduced. 

Other design details include: tele- 
scoping dust plates to protect the ver- 
tical mechanism, cartridge type motor- 
ized spindle running on preloaded 
roller bearings with sealed-in lubrica- 
tion, and a table with three T-slots 
that runs on one flat and one V-way. 
Exposed wiring is at a minimum, con- 
sisting of just two flexible armored 
cables. A one-shot lever-operated 
Bijur oil system serves all points 
requiring lubrication. 

While the elevating hand wheel 
on most surface grinders is located 
on the upper portion of the column, 


the wheel on this model is right next 
to the cross feed hand wheel. Both of 
these controls have tension dogs to 
hold them at their settings. Either 





External wiring is kept 
to a minimum; protect- 
controls 
can be visually inspect- 
ed without disassembly. 


ed electrical 


Motor reverses to re- 
verse feed table; speed 
can be varied by me- 
chanical variable pitch 
V-belt drive. Note con- 
venience of the grouped 
controls. 


permanent or electro-magnet chucks 
can be used with this grinder; the 
latter requiring a rectifier. ood 


Conductive Rubber Heating Panels 


Tuus electrical radiant heating panel, 
only Ye in. thick, has been developed 
by the United States Rubber Com- 
pany and consists of a sheet of con- 
ductive rubber sandwiched between 
layers of thin phenolic-impregnated 
Kraft paper electrical insulation and 
aluminum foil. The latter acts as a 
moisture barrier. 


Complete radiant heating for an 
entire house or for a single room is 
possible with the panels. Individual 
panels are cemented to the ceiling by 
means of a specially formulated neo- 
prene-base adhesive. 


The panels (designated Uskon) are 
extremely light, weighing only 6 oz. 
per sq ft. Three sizes of panels are 
available, 4 x 6 ft, 4x 4 ft, and 3 x 4 
ft. Panels are rated at 22 watts per 
sq ft (75 Btu) and are available for 
operation at either 115 or 230 volts. 
Due to the absence of abnormally 
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ALUMINUM FOIL 
BACKING LAYER 


POTENTIAL LEAD —— 


CONDUCTIVE LAYER 


ROOM INTERIOR 


POTENTIAL LEAD 


high temperatures at concentrated 
points, hazards from burns and 
scorchings are eliminated. Individual 
room heating may be operated by 






ELECTRICAL " 
INSULATING 
PAPERS 


ALUMINUM FOIL 
FACE 


POTENTIAL LEAD 


OUTLINE OF 
CONDUCTIVE LAYER 


HEATING PANEL ASSEMBLY — 1/16” THICK 


thermostatic control. Maximum tem- 
peratures are 100 F to 120 F. 

A discussion of conductive rubber, 
its properties and potential applica- 
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EXCELLENT THERMAL 
ENDURANCE of Zircon Porcelain, containing TAM products, 
is an important advantage in ceramic insulators used in 
electronic systems. In addition, it is up to 50% stronger than other 
porcelain-type materials, has good electrical characteristics 
at normal and elevated temperatures and shows low electrical 
Joss. Let us send you detailed information applicable to your 
requirements. Write our New York City office. 


*TAM is a registered trademark. 
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tions in component parts of electri- 
cally separated products appeared in 
August, 1949, ELecrricaL MANvu- 






FACTURING, page 96, titled, “Conduc- 
tive Rubber as a Component,” by 
B. W. Bender and J. F. Schreiber. 


Molded Styrene TV Tube Receptacle 


IN THIS economical multicavity oper- 
ation 30 TV picture-tube protective 
receptacles are formed simultaneously 
from a single sheet of styrene copoly- 
mer. The cup-shaped receptacle has 
an integral flange that is punched for 
three holes for screw mounting. The 
receptacles are formed from 0.06 in. 
stock, being drawn to 0.04 in. thick- 
ness. Each part is 3 in. deep and 4% 
in. in diam at the base opening (ex- 
cluding the flange). The receptacle is 
used at the rear of the TV cabinet, 
allowing the end of the tube to pro- 
ject and thus reducing the depth of 
the cabinet. The material used is U. S. 
Rubber Company’s Royalite. Molding 
by Bassons Industries Corp., New 
York, for Phileo Corp. OOO 





Tin-Nickel Alloy—A New Electroplate 


A NEW PLATING PROCESS that held 
promise of becoming a permanent 
part of the metal-finishing art was 
announced a little over a year ago by 
the Tin Research Institute of England. 
Since that time, Metal & Thermit 
Corp., New York 17, N. Y., has done 
much commercial development work 
and has recently released preliminary 
data on the plate, the process and its 
uses. The process consists of deposit- 
ing an alloy of tin and nickel in con- 
trolled proportions, resulting in a dec- 
orative tarnish-resistant plate. 

The alloy consists of 65 per cent 
tin, 35 per cent nickel, plus or minus 
2 to 3 per cent either way. The com- 
position represents the atomic per- 





Articles plated with the tin-nickel alloy 
show the quality obtained by the new 
method. They also illustrate how the 
plate duplicates in fineness the surface 
of the base metal. One of the out- 
standing characteristics of this alloy 
plate, which will make it of great use 
in the electrical field, is the ease with 
which it can be soldered. 


centage of SnNi and the deposit re- 
mains constant in composition over a 
wide range of operating conditions 
and solution variables. 

The plate can be applied after con- 
ventional cleaning cycles and an ini- 
tial copper plate. The deposit is no 
brighter than the base metal finish but 
can be given a light color-buffing. 

Though highly corrosion- and tar- 
nish-resistant, failures in the plate can 
result from porosity. Ordinary atmos- 
pheric exposure and most common 
reagents do not have any effect. The 
plate is not sacrificially protective to 
steel and should be plated in heavy 
thickness to avoid porosity. 

In appearance the tin-nickel alloy is 
warmer than chromium and has a 
faint pinkish cast. Its hardness is 
intermediate between that of nickel 
and chromium. The alloy is moder- 
ately ductile, but not enough to per- 
mit much fabrication after plating. It 
is free of internal stress and is not sub- 
ject to spontaneous cracking or flak- 
ing. Thick deposits can be built up 
free of cracks. 

This plate can be considered for 
almost any application that would 
normally be finished with nickel and 
chromium. Its easy solderability indi- 
cates wide use in the electrical and 
electronic fields. 

Savings are realized in handling 
and labor expenses when this alloy 
plate is used to replace nickel-chrom- 
ium plating steps. 

To plate 1000 sq ft of surface with 
0.0002 in. copper, 0.0005 in. nickel 
and 0.00001 in. chromium required 
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NO “DRESS REHEARSALS” 
with 


NATIONAL 


E MARK 


arbon Brushes 
f 


or 
Main Drive Motors and Generators 





@ “National” carbon brushes come to you time-tested for 
top performance all through the mill. And in big-time appli- 
cations, like main drive motors and generators, this finer 
quality really pays off — may, in fact, become a vital factor 
in upholding full production. 


@ The more generally used grades and sizes of “National” 
carbon brushes for toe-to-toe and tandem-type holders have 
been standardized —a practice pioneered by NATIONAL 
CARBON to help concentrate research, development and 
manufacturing facilities where they mean the most to you. 


@ Standardized brushes are mass-produced under careful 
quality control. Always in stock for immediate delivery, they 
sell for the same low unit price regardless of quantity. Investi- 
gate these standardized brushes for your equipment before 
placing your next order. 


The term ‘‘National’’ is a registered trade-mark 
— : of Union Carbide and Carbon Corporation 


NATIONAL STANDARDIZED BRUSHES NATIONAL CARBON COMPANY 
en ee ee ee A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, New York 





BE TTER —_ F i TE 4 Atianta, ye enlagg mg City, 
ae New York, Pittsburgh, San Francisco 


In Canada: 
NATIONAL CARBON LIMITED 
Montreal, Toronto, Winnipeg 
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TRANSFORMERS 
for standard 
and special 
applications 


Designed by specialists of 25 years 
standing «* Engineered to exact 
specifications * Tested for peak per- 
formance « Constructed to outlast their 
guarantee + Kenyon transformers 
meet all Army-Navy specifications. 


——¢ 


KENYON 

TRANSFORMERS 

FOR 

@ MIL Applications 

® Radar 

© Broadcast 

@ Atomic Energy Equipment 
® Special Machinery 

@ Automatic Controls 

@ Experimental Laboratories 


Write for detoils 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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about $22 worth of metal in late 1952. 
To plate the same surface with 0.0002 
in. copper and 0.0005 in. tin-nickel, 
metal costs total about $24.50. This 
increased metal cost is more than 
offset by the reduced handling and 
labor costs. During the same period, 
the most critical of the metals was 
nickel, and the new system uses 65 
per cent less when plating as above. 

The solution has excellent “activat- 
ing” action on the base metal and on 
the tin-nicke] plate itself. Current in- 


| terruptions have no significance and 


rejects are replated without stripping. 
Separate anodes of tin and _ nickel 


INFINITELY-VARIABLE speed regula- 
tion, smooth and rapid acceleration, 
and precise control are provided by 
the hydraulic drive of the rotor spin- 
dle of this large-capacity heavy-duty 
centrifuge. For operational testing of 
components and assemblies under 
high centrifugal and _ acceleration 
loads, this unit was developed by 
The Rucker Co., Oakland, Calif. 

A typical unit installed at a guided 
missiles development facility can test 
assemblies weighing up to 600 lb at 


| centrifugal loadings of 60 g. Propor- 


tionately higher loadings are obtain- 
able for smaller test specimens. Speci- 
mens up to 6 ft long and 24 in. in 
section can be tested. 

Complete operating data on elec- 
tric, electronic, hydraulic, pneumatic 
or mechanical devices can be ob- 
tained. A total of 40 electrical signal 
circuits, 8 electrical power leads, a 
coaxial cable connection, a wave- 
guide, and high pressure hydraulic, 
air and fuel connections are provided 
between the mounted specimen and 
the remote test and control room. 

Safety controls prevent accidental 
starting of the unii until all personnel 
are clear of the centrifuge pit, and 


| Atomic Battery Uses 


THE “ATOMIC BATTERY,” invented and 
produced by Philip E. Ohmart, presi- 
dent of Ohmart Corp., Cincinnati, 
Ohio, has been perfected to a point 
where it can deliver a small current 
almost indefinitely. This battery gen- 
erates electrical energy through use, 
as an electrolyte, of a gas which has 
been ionized by exposure to nuclear 
radiation. It represents the fifth prac- 
tical method of producing current; the 
first to be introduced since the turn 
of the century. 

Basis for the battery was the dis- 
covery that a cell with electrodes of 


are used—about equal areas of each— 
and hung from the same bus bar. Dual 
anode circuits are not required. Tin 
anodes are bagged with nylon and re- 
moved during idle periods, while 
nickel anodes are left in the solution 
until consumed. 

Average current density is 25 amp 
per sq ft at about 2 to 3 volts. An 
allowance of 4 volts at a still tank is 
ample, but barrels require more. At 
this current density, 0.0005 in. of tin- 
nickel alloy is deposited in about 15 
min, a period about equal to the com- 
bined nickel and chromium cycles of 
the older system. OOO 


Large Centrifuge Employs Hydraulic Drive 


A typical installation of the new heavy 
duty, large capacity type centrifuge 
places the control room over the test 
pit. Electrical, signal and service con- 
nections between the control room and 
the specimen give the operator com- 
plete control and provide complete op- 
erational data at varying accelerations 
and centrifugal loads. 


provide for emergency _ stopping 
through use of either or both mechan- 
ical or hydraulic braking systems. 

OOo 


Colloidal Graphite 


lead and gold—far apart on the elec- 
tromotive series—delivered a _ small 
current when the air surrounding 
them was exposed to radiation from 
as little as 25 millicuries of radium. 
When the pole connections were re- 
versed, the current reversed its di- 
rection to indicate that the electric 
current was being generated in the 
cell, as a result of radioactivity and 
the gaseous electrolyte. 

To check what was then a theory, 
an air-tight cell was built. As the 
cell was evacuated, the current 
dropped steadily. On further evacua- 
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... for applications re- 
quiring low electrical 
noise, low and constant 
contact drop, high cur- 
rent density and mini- 
mum wear. 





EXTENSIVELY USED IN 


SELSYNS 
ROTATING THERMOCOUPLE and 
STRAIN-GAGE CIRCUITS 
ROTATING JOINTS 
GUN-FIRE CONTROLS 
DYNAMOTORS etc. 


Wide range of grades available for standard 


and special applications. 


Brush holders and coinsilver slip rings avail- 
able for use with Silver Graphalloy Brushes. 


OTHER GRAPHALLOY PRODUCTS: 


Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


Write us for Data Sheets and further information. 


GRAPHITE. METALLIZING CORPORATION 


1059 NEPPERHAN AVENUE * YONKERS, NEW YORK 


] Please send data on Graphalloy BRUSHES and CONTACTS 
C] Send data on BUSHINGS. 
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tion, the current fell to zero. With 
a high vacuum, a negative current re- 
sulted. 

After initial work with gold and 
lead proved successful, investigations 
were started using graphite positive 
electrodes to increase the electromo- 
tive separation of the electrodes. 
Many types of graphite were tried, 
but the best potential was obtained 
with a colloidal graphite made by 
Acheson Colloids Co., Port Huron, 
Mich., and called Aquadag. 

An atomic battery has been built 
that will deliver enough current to 
run a very small motor. Although this 
battery is not claimed to be a feasible 
source of power in quantity, it does 
make available a battery for use 
where only a trace of current is re- 
quired. 

Primarily a metrological tool at 
present, the battery is used in the 
manufacture of new instruments for 
precise measurement of radioactivity. 
It can also be used to measure liquid 
levels, liquid interfaces, specific grav- 





The inventor of the new atomic battery, 
Philip E. Ohmart, is holding a cell 
used for the detection of beta particles. 
Aside from its use as the positive elec- 
trode in the cell, colloidal graphite is 
also used to treat instrument surfaces 


to avoid contact-potential current and 
other stray electricity. 


ity, temperature, and pressure or vac- 
uum. Future possibilities under in- 
vestigation, include measurements of 
corrosion rates, and analyses of al- 
loys and gases. eegs 


‘First Inventor’? Defined in Patent Law 


Albert Woodruff Gray 
Jackson Heights, N. Y. 
ONE PURPOSE of the revised patent 
statute enacted by Congress in July 
of this year is to conform this law 
as it had been interpreted by the 
courts to the provisions of the statute 
and avoid the discrepancy of the past 
over the definition of “first inventor.” 
The former statute contained the 
provision that in an action for patent 
infringement it might be shown by 
the alleged infringer in his defense 
that the person claiming an invasion 
of his patent right, “. . . was not the 
original or first inventor or discoverer 
of any material and substantial part 
of the thing patented.” (4th defense). 
This revised statute provides, “A 
person shall be entitled to a patent 
unless the invention was described in 
and patent granted on an application 
for patent by another filed in the 
United States before the invention 
thereof by the applicant for patent.” 
The Senate Report made shortly 
before the passage of this act says of 
this provision that it is “another well 
recognized condition imposed by a 
decision of the Supreme Court which 
was not expressed in the existing law.” 
The dispute in the past has been over 
whether the patentee was the inven- 
tor of discoveries set forth in the de- 
scription contained in his petition for 
a patent or merely of the discoveries 
set forth as claims. 
The decision of the Supreme Court 
to which this Senate Report referred 
was made in 1925 which reversed a 


lower court decision. In that incident 
an action had been brought for an 
infringement of an early patent re- 
lating to the use of acetylene in metal 
working for which an application had 
been filed in 1907. Of the circum- 
stances surrounding that incident the 
Federal District Court said: 

“It is reasonably clear that the 
patentees at the time did not recog- 
nize the full value of their invention 
but the fact remains, whether they 
did or not, that they happened upon 
a device which became the accepted 
form, which has displaced all others 
and which seems likely to be the 
final tool by which metals will be cut 
under this process.” 

The patent for which application 
has been made here was for a me- 
chanical device, not for the process 
itself. Nevertheless in the application 
the process for which the later in- 
fringement action was brought by a 
subsequent patentee was clearly 
shown which, in lay language, had 
been discovered but overlooked when 
the application was made for the 
first patent. 

The lower court held that the own- 
er of a patent for which the applica- 
tion disclosed a discovery but for 
which no claim had been made in 
the application, could not maintain 
an action for infringement against 
another subsequently appropriating 
such disclosure, when he had made 
no claim to it. 

“The question is therefore clearly 
presented,” said the District Court, 
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CARBONEERING 


LET 


BY SPEER 


help you with new 
solutions to your 
parts problems 


You be the judge of carbon’s versatility 


Carbon can be: 


Sawed 
Drilled 
Milled 
Broached 
Turned 
Planed 
Hobbed 
Ground 
Molded 
Extruded 
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Carbon has: 
High corrosion resistance 
High heat transfer 
Low electrical resistance 
High thermal shock resistance 
High heat transfer (graphite) 


Carbon is: 


Not wetted by molten metals 


Non-warping 


Chemically inert 
Self-lubricating (graphite) 








Stumped by materials shortages? 


Try carboneering—the development of carbon or graphite parts 
and designs for your application. Speer engineers have made car- 
bon perform many new and interesting tasks for many industries. 


For example—this special electrode Speer developed for use in 
milk pasteurizing equipment. With a weight of 15 pounds and a 
length of 25 inches, this electrode of impervious graphite has the 
high heat transfer and low electrical resistance necessary for 
low-cost, controlled heating of large volumes of fluid milk. 


And, in contrast, the lightweight graphite anodes used in various 
types of electronic tubes have many advantages over materials 
they have replaced. They do not warp under high loads, they 
have superior heat radiation and they are nonmagnetic—a vital 
consideration in the design and manufacture of cathode ray 
tubes for television. 


These are only.two examples from two industries of the many 
parts and applications carboneered by Speer. If you have a 
design problem—or if shortages of critical materials are interfer- 
ing with production—let Speer help you carboneer a practical 
solution. Send us full details. 





St. Marys, Pa. 
Divisions: 
Speer Resistor « Jeffers Electronics 
International Graphite & Electrode 
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SAVINGS 


Cee aaa 
of small parts 


thanks to 
MULTI-SW AGE 





If you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain’s MULTI-SWAGE Process can 
mean important savings to you. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
electronic and mechanical purposes 
have cut costs by switching to Multi- 
Swaged tubular pins . . . without sacri- 
ficing strength or accuracy. 


Typical Applications— 
As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of products such as 
Business Machines, Ventilator Louvres, 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc. 

Send part (up to 4” dia. and to 1%” 
length) and your specs for a quotation 
or write for DATA BULLETIN. 


® 


™E BEAD CHAIN*® F<. co. 


13 Mountain Grove St., Bridgeport 5, Conn. 


Manufacturers of BEAD CHAIN— the kinkless 
chain of a thousand uses, for pull and retain- 
ing chains and other industrial uses; plumbing, 
electrical, jewelry, fishing tackle and novelty 
products. 
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“whether on the issue of prior inven- 
tion it is the claim or the disclosure 
which guides. The question is un- 
fortunately left in much confusion in 
many cases. On principle it would 
seem that the claim were the place 
to look for the invention. The dis- 
closure so far as it is only a descrip- 
tion of a machine, process or compo- 
sition, is certainly not the invention 
proper.” 

An appeal was taken and a few 
months later the United States Cir- 
cuit Court of Appeals, affirming the 
decision of the court below, held that 
unless the inventor made claim to a 
patent on his disclosures, he was not 
entitled to the protection of the pat- 
ent law on incidental discoveries, ir- 
respective of any disclosures he 
might have made in his application 
for. the patent. 

“Thus the question is narrowed to 
this,” said that court; “Does the 
phrase ‘first inventor of the fourth 
defense signify one who describes 
patentable matter or one who both 
describes and claims it? We hold that 

‘first inventor within the meaning 
of that phrase, as used in the fourth 
defense, must be a person who per- 
fects his invention; no invention can 
be intelligently perfected unless it is 
thought out and concluded and - 
only evidence of such perfected i 
vention, ordinarily derivable from any 
patent, is a union of disclosure and 
claim. Evidence of disclosure is not 
enough.” 

Two years later when this patent 
litigation came before the United 
States Supreme Court, Justice Holmes 
said in his opinion what has now be- 
come the statutory law in this recent 
enactment, namely that the 


question 
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is not whether the patentee showed 
himself by the description to be the 
first inventor but whether his dis- 
closure made it possible for the al- 
leged infringer to claim the invention 
as his at a later date. 

“Among the defenses to a suit for 
infringement,” said that opinion, “the 
fourth specified by the statute is that 
the patentee ‘was ‘not the original and 
first inventor or discoverer of any 
material or substantial part of the 
thing invented.’ Taking these words 
in their natural sense as they would 
be read by the common man, obvious- 
ly one is not the inventor if, as was 
the case here, somebody else had 
made a complete and adequate de- 
scription of the thing claimed before 
the earliest moment to which the al- 
leged inventor can carry his invention 
back. But the words cannot be taken 
quite so simply.” 

Then, in reference to the interpre- 
tation of the former statute, Justice 
Holmes added, “It is said that with- 
out a claim a thing described is not 
reduced to prac tice.” In other words, 
even though the discovery had been 
made by the inventor and disclosed 
in the application but not set forth 
as a claim, the discoverer is not en- 
titled to protection against the ap- 
propriation of this discovery by an- 
other unless a claim had been made 
by him to that feature of the inven- 
tion in his patent application. 

“The disclosure,” continued _ this 
opinion, “would have the same effect 
as at present if the inventor had add- 
ed to his description a statement that 
he did not claim the thing described 
because he abandoned it or because 
he believed it to be old. It is not 
necessary to show he did invent a 


Plastics Food Liquefier 


BECAUSE all parts of a food liquefier 
come in contact with food acids, 
grease and strong cleansers, plastic 
parts of the Hollywood Liquefier are 
made of Plaskon urea-formaldehyde. 
This material was chosen by Reinhold- 
Geiger, Inc., Los Angeles, Calif., for 
the molded base, motor housing and 
lid because of the above characteris- 
tics, and its moldability. The molded 
parts are light weight, have a good 
finish, can be cleaned easily and can 
be produced in four colors (white, 
ivory, red and blue) to harmonize 
with any kitchen color scheme. 

This liquefier reduces solid foods 
to a liquid that will pass through a tea 
strainer by the action of an eight- 
bladed, serrated-edged knife that 
produces 200,000 cutting strokes per 
min. The glass mixing bow] is marked 
with an accurate graduated scale. 
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To produce a prune orchard of twenty thousand 
trees in nine months was the problem given Luther 
ee . Burbank years ago. Up to that time it took two or 
~ three years to grow a prune tree large enough to 
plant * Burbank planted almonds and when the 
trees were large enough, he budded them with 
twenty thousand prune buds. In nine months the 


prune trees were ready and the orchard is still 





bearing generously * Burbank’s adaptability taught 
| \ the world that plants are pliable and amenable 
t Ns to the will of man and made it possible for millions 


to reap the fruits of his labors. 
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It may be a far cry from vegetables to Van Huffel, 


OO —_ —-. Ff 
GF 


t 4 7 but farm equipment manufacturers will tell you 

' ‘ they are both basic in the scheme of things * For 
instance, where deadweight must be cut from 

7 a tractor without sacrificing strength ... where a 

farm implement must be easier to carry, move or lift 

. without complicated fabrication . . . a lot of production 

: problems are being solved by the adaptability 

e of Van Huffel Meta! Shapes and Tubing. 
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“Stretch or shrinkage 
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MEASURED & RECORDED 
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MEASURES WITHOUT CONTACT 


EPL Dynamic Micrometer 





easily 
measures displacement, vibration 
movement (up to .075 inches) of any 
metal body without contact. Sensing 
unit is calibrated for direct reading 
ind measures object without physi 
“loading”. Measurer ts oc 
ide at any speed and are inde- 
pendent of acceleration or frequency 


ELECTRO PRODUCTS 
LABORATORIES 


4501-Md Ravenswood Ave., Chicago 40, Ill. 
In Canada: Atlas Radi rp. Ltd., Toronto 


ALSO MEASURES 


Radial expansion of objects 
at high speeds. 
Motor vibration, valve 
travel, bounce. 

Shaft whip. 
Eccentricity of commutators, 
slip rings. 
Vibration in heat exchangers 
Axial vibration in 
turbo compressors. 
Displacement, rate of acceleration. 


Travel, bounce of relay contacts. 


Write for Bulletin DM1250 
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thing in order to show that the in- 
fringer did not.” 

Congress has now, 26 years later, 
included in this recent statute, this 
principle of the patent law, that an 
applicant shall not be entitled to a 
patent if, “The invention was de- 
scribed in and a patent granted on 
an application for a patent by another 
filed in the United States before the 
inventor thereof by the applicant for 
the patent.” 


“The fundamental rule,” concluded 
Justice Holmes in this opinion, “is 
that the patentee must be the first 
inventor.” Ooo 
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D-C Measuring Reactor 


A D-C MEASURING REACTOR that safely 
measures direct currents up to 120,- 
000 amp has recently been developed 
by the Special Products Section of the 
General Electric Co. It is designed for 
volume users of d-c power, such as the 
electrochemical, steel and aluminum 
industries. Because it isolates the con- 
trol leads from the current being 
measured, it is safer than conventional 
shunts wherein the shunt leads are at 
the measured potential. With the cur- 
rent-measuring reactor, instrument 
leads are energized with low voltage 
alternating current. 

This device slips in place over the 
bus and requires neither breaking of 
the bus nor bolted connections. The 
reactor uses only a small amount of 
power in its operation. 

Two toroidal-wound cores, enclosed 
in a molded shell of glass-reinforced 
polyester resin, are saturated by the 
direct current in the bus until the 
alternating current is applied. The al- 
ternating current desaturates the core 
of one coil on one half-cycle and the 
other core on the other half-cycle. 
The point of desaturation limits the 
alternating current. This current, in- 
dicated on an ammeter, is propor- 
tional to the intensity of the direct 
current, and thus is a measure of it. 

Because of electrical isolation be- 
tween the primary bus and the sec- 
ondary wiring, the main circuit is not 
affected by any faults that might oc- 
cur in the control wiring. High volt- 
age cable is not necessary for the 
control circuit, and the leads need 





A standard 5000-amp d-c 
reactor is 


measuring 


shown here resting 
special 75,000-amp model. The units 
have a molded shell of glass-reinforced 


polyester resin. 


on a 


neither be calibrated nor a_ special 
length. If additional instruments are 
desired, they can be added to the sec- 
ondary circuit more easily than is 
possible with a shunt system. 

The reactor is made in standard 
ratings of 1000, 3000, 5000, 8000 
and 10,000 amp with normal accuracy 
of plus or minus 2 per cent. It is 
available with ratings up to 120,000 
amp on special order, and accuracies 
of 1 or 2 per cent can be achieved 
on all sizes to meet customer speci- 
fications. oo00 


Alkyd Used in Industrial Plugs 


For INDUSTRIAL PLUGs and receptacles 
to meet a wide variety of uses, selec- 
tion of their materials is important. In 
unusual applications, particularly 
where high temperatures are encoun- 
tered, the Pyle-National Co., Chicago, 
uses Plaskon alkyd as the insulating 
material in their Triploc line. 

Alkyd was selected because of its 
superior electrical qualities, which 
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CROUSE-HINDS CONDULET 


Electrical Equipment 
helps maintain efficiency in today’s 


This high speed cigar wrapping machine literally 
pours out a stream of banded and wrapped cigars 
at the amazing speed of 120 per minute! The manu- 
facturer selected Crouse-Hinds tough, cast metal 
Obround and FD Condulets for the job of controlling 
the operation and protecting the wiring to assure 
uninterrupted production ...a vital consideration 
in the design of all production machinery. 


The 5-gang Type FD Condulet ee con- 
tains a Start-Stop pushbutton station, 3 snap 
switches, a small motor switch and 3 convenience 
outlets. A wide variety of covers permits almost 


unlimited combinations of devices in multi-gang FD 
and FS Condulets. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston — Indianapolis — Kansas City — Los Angles 
New York — Philadelphia — Pittsburgh — Portland, Ore.— San Francisco — Seattle — St. Louis — Tulsa — Washington. 


OFFICES: 
Milwaukee — Minneapolis — New Orleans — 
RESIDENT REPRESENTATIVES: 


machinery / 


The Condulet line consists of thousands of types 
and sizes of electrical conduit junction bodies, light- 
ing fixtures, plugs and receptacles, switches, con- 
trols,and circuit breakers for use on machinery. 


The complete line includes Vaportight, Dust-Tight 
and Explosion-Proof equipment, which provide 
electrical protection for machines used under ordi- 
nary and hazardous conditions. The trademark 
CONDULET stands for highest quality and relia- 
bility. Send for the Condulet Catalog. Tell us your 
electrical problems, Crouse-Hinds Engineers will 
gladly make specific recommendations. 


ae. 
SiS 
Distribution 
Through Electrical 
Wholesalers 


Albany — Atlanta — Baltimore — Charlotte — Corpus Christi— Richmond, Va — Shreveport 


Crouse-Hinds Company of Canada, Lid. Toronto, Ont 
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Cylindrieal toggle switch 
is a real space saver 
Ti000 Designed for MIL-S-6745 uses 


This sturdy litle TLOOO Hetherington toggle 
switch reduces size and weight approximately 
25% by comparison with rectangular switches. 
Features include exceptionally positive cam-roller snap action: 
effective contact wipe; maximum protection against contact 
wear or arcing damage and strong lever operating action. 
Only 2%" long x 34" diameter. Weighs 1 ounce. 

Write for Bulletin S-1. 


Miniature *“Push-Push”’ and 
Rotary Types 
J100 and R1000 


Compactness, light 
weight and maximum dur- 
ability characterize these 
unique Hetherington 
switches. Widely used for 
aircraft seat light control, 
the Series J1L0O0 “push- 
push” switch utilizes a 
sturdy cam-roller design operated by a positive escapement- 
type push-button action and is readily adaptable to many uses. 
The Series R1000 switch is a rotary action unit with indicator 
knob. Both types operate on either 28 v.d.c. or 115 v.a.c. 60 
cycles current. Rated 20 amperes resistive. 

Write for Bulletin S-1. 


HETHERINGTON 


SWITCHES 


FINE PUSH-BUTTON AND SNAP-ACTION TYPES 
PANEL INDICATOR LIGHTS 
SWITCH-INDICATOR LIGHT COMBINATIONS 
AIRCRAFT AND ELECTRICAL EQUIPMENT ASSEMBLIES 





HETHERINGTON, INC., Sharon Hill, Pa. 


West Coast Division: 8568 W. Washington Bivd., Culver City, Calif. 


272 


provide — the dielectric 
strength, arc resistance and dimen 
sional stability for critical parts. This 
plastic is not affected by heavy vibra- 
tion or temperature variations. and 
does not crack on aging. 

Ihe Triploc line of plugs and re- 
ceptacles is used on all kinds of po:t- 
able electrical equipment, such as 
high-cycle tools, and lighting and 
power equipment. Units are also used 
on remote control, instrumentation, 
communication, sound and _inter- 
vehicular circuit equipment. 

Pyle-National also uses Plaskon 
alkyd as the insulating material in 
their Quelare line of circuit breaking 
plugs and receptacles where high 
electrical and physical demands are 
encountered. Oot 


necessary 


Coin Machine Circuit 


Has Varied Insulation 


HARNESSES made by the American 
Electric Cable Co., Holyoke, Mass., 
for the electrical control systems of a 
coin-operated beverage dispensing 


machine, are insulated and protected 
by a combination of three Bakelite 
plastics. In the selector relay circuit 
(Fig. 1), which relays the customer’s 
choice of two beverages to the correct 
dispensing pump, and in the control 





Fig. 1—The_ three-conductor splice 
(here held in the hand) in the selector 
circuit is insulated with a tight fitting 
cap molded of polyethylene. 





Fig. 2—Two five-conductor splices 
(one of which is held) in the control 
harness are insulated by caps and 


small, removable  lock-rings, both 
molded of flexible polyethylene. 
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provide tight, compact 
insulation for 
\RREGULAR surfaces 


The perfect insulation . . . . which provides 
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e Agent in all 
the desired electrical characteristics, high resistance principal cities 


to moisture, acids, alkalis and lubricating oil . . . . for 
irregular surfaces of transformer windings, bus bars 

and terminals, cable ends, conductor colidns, etc. Vartex 
Varnished Tapes comply with N.E.M.A. raquirements. Technical 
literature available on request. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT WOODBRIDGE, N. J. 


Varnished Cambric Cloth 
Varnished Cambric Tapes 
Varnished Duck 


Silicone Varnished Fiberglas 
Silicone Rubber Fiberglas 
-__, Silicone Varnish & Rubber Asbestos 





Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of | Synthetic Resinous Tapes 
Varnished Silk Substitute these other | Polyethylene, Sheets & Tapes 


Cable Wrapping Tapes quality products “Varslot"” Combination Slot Insulation 
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Positive, split-second stopping 


SMOOTH, NO-DRAG STARTING 
FAST, NON-PLUGGING REVERSING 





STOP! TOP! 


You get them all when you specify 
Star-Kimble Brakemotors 


NOTE THE EXTRA-LARGE BRAKELINING AREA—discs machined on 
both sides to give full, positive contact—that brings a Star-Kimble 
Brakemotor and its connected load to the same sure fraction-of-a-second 
stop through millions of operations. 


NOTE THE SMALL AIR GAP between electromagnets and brake arma- 
ture disc. It assures quick brake release—allows the load to start freely 
when the motor is energized. 


COMPARE THE REVERSING CYCLE of a Star-Kimble Brakemotor and a 
motor reversed by conventional plugging. Typical figures on maximum 
starts per minute for a 5 hp motor: with plug stops, three; with the 
Star-Kimble way, ten! 


REMEMBER a Star-Kimble Brakemotor is a compact, integral unit, with a 
short sturdy shaft that's common to motor and brake. Saves space — saves 
bearing and brakelining wear. One manufacturer —one- responsibility. 


For information on design and service features, 
write for Bulletin B-501-A 







MOTOR DIVISION OF 
HLE PRINTING PRESS AND MFG. CO. 


206 Bloomfield Avenue Bloomfield, New Jersey 
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TAR-KIMBLE © 


harness that operates the cup stack 
(Fig. 2), the cable is both insulated 
and jacketed with Vinylite. Pressure- 
sensitive Vinylite tape holds the cables 
together to form the harness. 

Molded phenolic housings protect 
the sensitive limit switches in both 
circuits. In the selector circuit there 
are two limit switches, one for each 
syrup pump. In the control harness, 
one limit switch effects rotation of the 
cup stack to the next row when one 
row is empty, another stops the cup 
stack when it has rotated 360 deg, an- 
other limits the amount of liquid dis- 
charged into each cup and a fourth 
limit switch turns off the machine 
when all cups have been used. OOO 


Prediction of 
Electronic Failures 


RELATIVELY UNEXPLORED approaches 
to the problem of insuring higher re- 
liability of electronic equipment are 
being investigated at the National Bu- 
reau of Standards with the idea of 
detecting incipient failures of equip- 
ment long before they affect over-all 
performance. A maintenance man sim- 
ply plugs a portable failure-prediction 
unit into the equipment and turns a 
multi-point selector switch; a red light 
flashes on to identify stages or com- 
ponents that have deteriorated below 
safe levels and have become prospec- 
tive causes of equipment failure. In 
accelerated-aging experiments on a 
military radio receiver, the Bureau has 
been able to predict most failures 
many hours before they occur. 

Although much progress has been 
made toward better electronic de- 
pendability, particularly through im- 
proved-quality components, the de- 
pendability of present-day electronic 
equipment still leaves much to be de- 
sired. (See bibliography at end of 
article.) 

The magnitude of the problem of 
attaining satisfactory reliability in 
military electronic equipment is sug- 
gested by the fact that some large 
bombers now use about 2000 vacuum 
tubes. It has been estimated that the 
average home television receiver, 
with about 20 tubes, has an average of 
one tube failure for every 1200 hours 
of operation; if a plane with 2000 
tubes had the same rate of failure, 
there would be one failure every 12 
hours. Yet failure probabilities are in- 
creased in the plane because environ- 
mental conditions are much more se- 
vere. 

Failure of electronic equipment to 
function properly may be caused 
either by sudden or by gradual failure 
of a tube or other component. AIl- 
though improvement of quality seems 
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Model 901 
Portable Test instruments 


Available in d-c, Model 901 
—and a-c, Model 904, single 
and multiple ranges of wide 
coverage. Excellent scale 
readability and shielding. 
Accuracy within 4 of 1%. 


Model 622 — Ultra-Sensitive Instruments 


Portable d-c and a-c thermo instru- 
ments for precision measurement of 
potentials and minute currents in elec- 
tronics or laboratory research. 










INSTRUMENTS 


0 @ RESEARCH 
@ PRODUCTION 
@ MAINTENANCE 


For complex, or just routine measurement 
jobs, these and other specialized 
WESTON Instruments save time and 
assure dependable measurements. For in- 
formation on the complete line, see your 
local Weston representative, or write . 

WESTON Electrical Instrument Corp., 
614 Frelinghuysen Ave., Newark 5, N. J. 


WESTON 





A multi-range, multi-p , ultra- 
sensitive an yzer, for. and 
industrial checking. of elect and 


electronic circuits. Has ot 

scale ranges; measures d-c and a-c volt- 
age, d-c and a-c current, and resistance. 
Accessories available to extend iis 
‘Compact and - a furni 

either oak or s 
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Sensitive Relays 


A line of sensitive relays 
including the Model 705 
which provides positive 
operation at levels as 
low as 14 microampere. 
Non-chattering mag- 
netic contacts handle 
up to 10 watts at 120 
volts. 





Model 697 Volt-Ohm-Milliammeter 
One of a line of pocket-size 
meters, Model 697 combines 
a selection of a-c and d-c cur- 
rent, and resistance ranges. 
Ideal for maintenance testing 
and many inspection require- 
ments. 
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Model 686 
Electronic Tube Analyzer 


Tests tubes under exact op- 
erating potentials. Accurately 
determines true mutual con- 
ductance of ail tubes, in ac- 
cordance with manufacturers’ 
rated operating conditions, 
or under special operating 
conditions. 





A-C Clamp Volt-Ammeter 


(Model 633, Type VA-1) For conven- 
ient and rapid measurement of a-c 
voltage and current without breaking 
the circuit. Jaws take insulated or non- 
insulated conductors up to 2” diam- 
eter. Safe, rugged, versatile. Also avail- 
able as a-c clamp ammeter, without 
voltage ranges. 
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Panel and Switchboard Instruments 


A complete line of instruments in all _ 
types, sizes and ranges required tor 
switchboard and panel n ee 
cluding d-c, a-c power frequencies and 
radio frequency, rectifier types and 
D.B. meters. 
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Model 1411 Inductronic D-C Amplifier 


Stable amplifier provides high degree 
of resolution even at fractional loads. 
Reaches steady full scale deflection in 
a fraction of a second. Interchangeable 
plug-in range standards for either 
microamperes or millivolts. 
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miniature slip ring and 
commutator assemblies 


© & INSULATED 
CONTACT RINGS 

© RING WIDTH .030” 
© BARRIER WIDTH .015” 
© RING DIAMETER .045” 

© WEIGHT 5.5 GRAINS 
{1/80 OUNCE) 
© RINGS 60-70 BRINELL 
FINE SILVER 
© TARNISH RESISTANT, 
FRICTION MINIMIZING 
SURFACE DEPOSITS 

© 1000 VOLT HI-POT 
BETWEEN RINGS © 
© COLOR CODED LEADS 


TESTED AT 


£\ 
12,000 RPM A 





SILVER ON 
ONE PIECE 
NYLON 

FORM 


8 FLAT RINGS 
WITHIN 
5" RADIUS 


*PATENTS PENDING 
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PROBLEM: ULTRA MINIATURIZATION — Design 
and mass produce an extremely miniaturized slip 
ring assembly. Reduce diameter of rings to absolute 
minimum to lessen torque friction. Maintain micro- 
tolerances; eliminate accumulated errors common 
to “assembled” slip rings. 


SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD 
of unitized, one piece construction provided a 
prompt, economical solution to this problem. Final 
design was even smaller than was originally speci- 
fied and tolerances were held to closer limits. 


Same Exclusive* One-Piece Construction Used in 
All Electro Tec Assemblies 


Diameter of Electro Tec assemblies range from 
.045” to 24” cylindrical or flat. Cross sections of the 
rings may range from .005” to .060” or more. Rings 
are polished to a jewel-like finish ...can be held to 
four micro-inches or better. Regardless of size, the 
same exclusive Electro Tec manufacturing tech- 
nique is used to guarantee precise concentricity, 
higher dielectric strength, longer life and closer 
tolerances. 
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WRITE FOR LITERATURE! 


A completely illustrated, four page folder 
contains full information on Electro Tec 
Miniature Slip Rings and Commutotors. 
Describes the Exclusive* method of con- 
struction that has made Electro Tec the 
leading supplier to America’s major in- 
strument manufacturers. Send for your 
free copy today on company letterhead. 


CORPORATION 


NEW JERSEY 


PRECISION CRAFTSMANSHIP 
BY A NEW AND REVOLUTIONARY PROCESS 


| to be the only way to reduce sudden 


failures of components, surveys have 
indicated that at least half of all 
equipment failures are produced by 
gradual failures of components. The 
NBS work has been concerned with 
practical means of spotting these 
gradual failures before the equipment 
becomes inoperative. 

In a multi-stage equipment it is 
impossible in general to detect such 


incipient failures by input-output per- 


| formance measurements. This is be- 


cause the tolerances of an over-all 
measurement will usually mask the 
performance decrease of one stage 


| that may precede failure in that stage. 


Daily variations in measured gain of 


| a typical piece of equipment are great- 


er than the change caused by the 
gradual deterioration of one tube in 
one stage; as the tube continues to 
deteriorate, the time at which impair- 
ment of over-all performance becomes 
detectable may practically coincide 
with the time at which over-all failure 
occurs. Successful failure prediction 
therefore requires that the condition 
of each important stage or small group 
of stages be established individually. 


Design Tolerances 


The designer of electronic equip- 
ment must allow certain design tol- 
erances for the performance of any 
type of component, whether tube, re- 
sistor, capacitor, or complete subas- 
sembly. Component performance may 
vary both positively and negatively 
with time, and the designer must 
allow for these drifts as well as for 
initial spread. In equipment designed 
for reasonably long life, a component 
can gradually deteriorate a great deal 
before it reaches the level of minimum 
acceptable performance (the failure 
level). It is the gradual nature of this 
deterioration that gives rise to the 
possibility of predicting failures long 
in advance. 

Tube failures are by far the most 
common cause of electronic equip- 


| ment failure, and the experimental 


NBS  failure-prediction system de- 
pends primarily on sensing decrease 
in tube transconductance of critical 
stages. This is done by operating the 
tube as a resistance-coupled ampli- 
fier, applying a 3000-cycle signal, and 
sensing whether the voltage gain has 
fallen below a_ predetermined limit. 


| This test also detects changes in com- 


ponents other than the tube if the 
changes are such as to affect the gain 
of the stage. In addition, provision is 
made for checking capacitors for leak- 
age, and for voltage and current 
measurements, although in the equip- 
ment studied practically all the fail- 
ures have been tube failures detect- 
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POWDER 
PARTS BY (ae 


For more than a quarter 
of a century we’ve been 
successfully making metal 
powder parts... billions of them... because we have 
that vital commodity—a combination of knowledge 
and experience called know-how. 


MORAINE 


Our metal powder parts are doing more and better 
jobs for industry every day and we offer our customers 
an ever widening choice of materials for ever 
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we have to 
know what 
were doing! 
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broader applications. Moraine parts have close 
tolerances, improved physical properties, and are 
produced in ever more complicated designs. 


New customers for parts that can be produced 
practically by the powder metallurgy process are 
still being considered by Moraine. Volume must be 
sufficient to justify tooling so that benefits can be 
shared mutually. 


moraine 
products 


DIVISION OF GENERAL MOTORS CORPORATION ¢ DAYTON, OHIO 
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TELEVER 
Ni 


A unique design telephone type 
lever switch, rugged but light con- 
struction. For applications requiring de- 
pendable switching. Made in 2 and 3 posi- 
tion types, both locking and non-locking. 


“LEV-R-SWITCH” 
A smaller switch for single 
hole mounting, Available in 


many popular and less com- 
plex circuits. 


MODIFICATIONS 
Our flexible tools make modi- 
fications to meet special re- 
quirements economical and 
practical. 


“This NEW 
CATALOG 


Should Be In Your File! 


Write for catalog of standard switches and other 
components. For modifications please furnish 
complete information—applicable specifications, 
quantities, etc., for prompt handling of your inquiry. 


1324 N. Halsted St., Chicago 22, Ill. 


Canadian Representative: Atlas Radio Corp. Ltd., 560 King St. W., 
Toronto 2B, Canada. Phone: Waverly 4761 


* The name ‘‘Switchcraft’’ is 
Switchcraft, Inc. 


AVAILABLE AT ALL LEADING RADIO PARTS JOBBERS e 


a registered trade mark and is the property of 


poe 


FOR YOUR 


STAINLESS STEEL FASTENERS... 


TtagN: 


for quality 
ALLMETAL 


the leading source for Stainless 

Screws, Nuts, Bolts, Washers, 

Pins, Rivets. Made right, Priced 

right. “AN” and’Standard Types 

carried in stock. Phillips Recessed 
. Head Screws and Specials avail- 
able too. 


delivery 



















WRITE FOR CATALOG B 
MANUFACTURERS 
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“i, SCREW PRODUCTS COMPANY, INC. 
“Srene®” 33 GREENE STREET NEW YORK 13,N. Y. 
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able by the voltage-gain check. 

The military receiver selected for 
experimentation at NBS, an 18-stage 
guard-channel receiver, required only 
slight modification to adapt it to the 
failure-prediction system. The circuits 
were first examined for sensitivity to 
weak and gassy tubes. The sensitive 
stages were the r-f amplifier, first 
mixer, high i-f amplifier, second mixer 
two stages of low i-f, two crystal os- 
cillators, and two frequency multi- 
pliers. Insensitive stages were signal 
and ave detectors, audio and ave am- 
plifiers, series and shunt noise limiters, 
and ave gate. Wiring was modified 
sufficiently to permit checks on the 10 
sensitive stages. Changes consisted 
chiefly of provision for breaking grid 
and plate return leads to permit in- 
sertion of an audio signal and meas- 
urement of gain. Necessary connec- 
tions were made to a _ multi-point 
connector into which the plug from 
the failure-prediction unit could be 
inserted. Circuit changes entailed use 
of only about 7.5 per cent additional 
components, mostly capacitors and r-f 
chokes; wiring and parts were all 
fitted without difficulty into available 
space in the receiver. 


Design of Experimental 
Prediction Test Unit 


The experimental NBS prediction 
test unit includes a 3000-cycle oscil- 
lator, voltage-sensing circuits, a leak- 
age detection circuit, and an alarm 
light. As the main selector switch is 
rotated to check the gains of the vari- 
ous stages of the receiver, different 
predetermined levels of audio signal 
are applied to the grid of each stage. 
Each input signal is preadjusted so 
that if the gain of the stage has 
changed by more than a safe amount 
the voltage-sensing circuits will ac- 
tuate the alarm light. After the test 
unit has been plugged into the re- 
ceiver, it takes only a few seconds to 
rotate the selector switch and dis- 
cover any weak stages. This switch- 
ing could be speeded up and made 
automatic by means of stepping-type 
switches. A separate 3-position switch 
on the test unit permits capacitor- 
leakage sensing and voltage-and-cur- 
rent sensing, in addition to the gain 
sensing. For field use the unit could 
be made quite compact and portable. 

For laboratory evaluation of this 
failure-prediction system, 1000-hr ac- 
celerated-aging tests were run at NBS 
on six of the modified receivers. To 
accelerate failures, temperatures of 
components were cycled between 10 
C and 120 C with a 15-min total 
period, voltages were maintained at 
15 per cent above design values, and 
switching transients were simulated 
by periodically raising plate voltages 
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MAKERS OF THE MOST COMPLETE LINE 


Series AJ Helipot 
models are only 7/4” 
in diameter and 
1%" long; weight 
1.9 oz. Ten-turn 18” 
slide wire gives ad- 
justmentaccuracy 
of 1/3000 in a 100- 
ohm unit—1/6500 in 
a@ 50,000-ohm unit. 


vO 


eas 


To win consumer preference and assure customer 
satisfaction, Helipot Corporation is guided by a basic 
policy that has proved as effective as it is simple. It is: 
(1) to produce components of the highest precision, and 
(2) to realize the economies inherent in mass production. 


By following these objectives, Helipot has become the 
world’s largest maker of precision potentiometers, pro- 
ducing the widest selection of single-turn and multi-turn 
units available anywhere. 


States Helipot: “Our policy of mass producing the 
highest precision potentiometers practicable, in order to 
deliver top quality at moderate cost, is reflected in the 
fact that standard linearity accuracy of all our stock models, 
selling competitively, is held to + 0.5%. Our reliance on 
Driver-Harris alloys such as Nichrome V, Advance, and 


ost Allo 
wie - ny 
ie 
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OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS 


Cutaway view of Model A 10-turn Helipot precision 
helical potentiometer. Resistance element 45” long is con- 
tained in case 2” x 1-13/16” diameter. On element are 
wound 3000 to 9800 turns of resistance wire, depending 
on total resistance value required. Adjustment accuracy 
is 12 to 14 times that of conventional single-turn potenti- 
TT ai teh eo CT 


Karma to provide resistance windings for many of our 
products constitutes a strong endorsement of Driver- 
Harris skills and reliability.” 


Driver-Harris takes particular pride in having played so 
important a role in the Helipot story, and is fully con- 
scious of the responsibility the confidence of this famous 
manufacturer imposes. 


Nichrome*, Advance*, and Karma* are at your service, 
too; as are more than 80 other alloys developed exclusively 
by Driver-Harris for application in the electrical and 
electronic fields. We feel confident that, like Helipot, you 
will realize outstanding advantages by putting one or 
more of them to work for you. Let us have your speci- 
fications. We'll be glad to make recommendations based 
on your specific requirements. 














*T.M. Reg. U.S. Pat. Of. 


Sole producers of Nichrome, Advance, and Karma 


a Driver-Harrts Company 


HARRISON, 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


NEW JERSEY 
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Indifference — whether it’s under 
% the “big top” or on the 
production line—is inexcusable 
and often fatal. You simply can’t 
afford to take chances with a 
hard won reputation for quality 
performance. That’s why we 
Say it’s a pretty good rule to stick 
to a solder you know and trust 
... time-proved Kester Solder, 
constant in solder alloy and 
always a consistent flux formula. 


For the right Solder . . . the exact Solder you require . . . choose 
KESTER, the job-engineered Solder — 8 Fluxes in Core Solder, available in 
5 core openings. Also remember: Kester Solid Wire 
and Bar Solder, Kester “‘Solderforms’’ and separate Fluxes. 


AESIER 


SOLDER COMPANY 


4209 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY; BRANTFORD, CANADA 







to 150 per cent of normal for one sec. 
Since the emphasis was upon produc- 
ing gradual failures, vibration and 
shock were not included. Prediction 
checks were made at 5-hr intervals. 


Failures Accurately Predicted 


A total of 79 tube failures occurred 
in the six 11-tube receivers during the 
1000-hr test period. Sixty-five of these 
failures, or about 80 per cent, were of 
a gradual and predictable nature— 
either Jow transconductance or gassi- 
ness—while the other 14 were caused 
by an equal number of unpredictable 
open heaters or shorts. The fact that 
other tube-failure analysis studies 
have shown only about 50 per cent of 
failures to be gradual is probably at- 
tributable largely to the presence of 
vibration and shock. Six of the 14 
opens and shorts at the Bureau oc 
curred during one 60-hr period dur- 
ing which heaters and plates were 
cycled 1 min on and 1 min off; the 
other 8 were spread over 940 hr. 

Fifty-eight of the 65 predictable 
tube failures were accurately pre- 
dicted many hours before the receiver 
failed. Of the seven predictable fail- 
ures not successfully predicted, two 
were in stages not being checked, fom 
were in a single stage where parasitic 
oscillations interfered with measure 
ment, and one was masked by the 
change in value of an overloaded re- 
sistor. Failures of components other 
than tubes were negligible and do not 
warrant any conclusions as to pre- 
dictability. 

The principles of measurement on 
which the NBS _ failure-prediction 
work has been based are not new, 
and many better failure-prediction 
systems can undoubtedly be devised; 
yet until now very little has been 
done toward developing _ practical 
techniques for semi-automatic checks 
to detect incipient failures. The suc- 
cess of the experimental work at NBS 
suggests that provision for simple 
failure-prediction routines for the 
maintenance of important electronic 
equipment deserves the serious atten- 
tion of design engineers. 1O f 
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Reliability in 
Electronic Equipment 


In a continuing editorial program in 
ELECTRICAL MANUFACTURING — reporting 
developments in improving the reliability 
of electronic components and equipment, 
the following articles have appeared in 
earlier issues. 
10,000-Hour Electron Tubes Sought for 

Industrial Use, May 1948, page 91. 

Sturdier tubes with stable characteris- 
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GENERAL PURPOSE 
90,000 line designed for 


residential, commercial an 
other applications where 
price is limiting and the serv- 
ice factor is not great. 





wen -DUTY INDUSTRIAL 


INDUSTRIAL 


40,000 line designed for 
industrial or institu- 
tional and comme ercial appli- 
cations where the service 
factor is greater and price is 

an important consideration. 


general 


ERNMENT AND 


0,000 and 50,000 line 
x mass production 
here price is sec- 
tinued perform- 
ance under conditions of 
severe service and maximum 


safety. The 50, 000 line is used 


BP fo 
industries W 
ondary to con 


limited. BOTH 


where space is 
ARE TYPE A but go far beyond 


those requirements. 


MEETS BOTH GOV 
NEMA spECIFICATI 
TYPE A SWITCHES. 









ONS FOR 









OR SQUARE p PRODUCTS 













ASK YOUR ELECTRICAL DISTRIBUTOR F 
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SHOCK “ V/BRA TION 


Exhaust Fans 
Quieted by 
Vibration Isolators 





The problem of motor and fan noise 
is successfully overcome in the Breidert 
Air-X-Hauster by use of four air-damped 
Barrymounts that support the low-speed 
motor and fan assembly. These isola- 
tors absorb the motor and fan vibration, 
keeping it from reaching building mem- 
bers or metal ducts along which it 
would otherwise be carried or ampli- 
fied. To assure adequate isolation, the 
mountings used were type 990 Barry- 
mounts having a natural frequency of 
only 8 cps. 





Another example of use for Barry- 
mounts in ventilating systems is with 
the high-speed Westinghouse-Sturtevant 
multi-vane, railway car fan. Here they 
isolate fan vibration for quieter opera- 
tion and protect the assembly from the 
shocks incidental to mobile service. In 
this application, type C-2000 Barry- 
mounts were used to provide protection 
against forces applied laterally as well 
as vertically. 


Your vibration or noise problem may 
be solved by a simple application of 
Barrymounts. Ask our Field Engineer- 
ing Department; they'll gladly help you. 
Or write for Catalog 504-B, describing 
Barrymounts for a wide variety of uses. 


Miniaturized 
Vibration Isolators 
Help Cut Space 
and Weight in 
Fuel-Gauge Power Unit 





70% size reduction and 50% weight 
reduction — with no loss of perform- 
ance — is the effective miniaturization 


obtained in the new Minneapolis- 


Honeywell aircraft-fuel-gauge power 
unit. Miniature, air-damped Barry- 
mounts, Type 6465, helped M-H 


engineers in this achievement. 


These vibration isolators, in which size 
and weight have been cut while oper- 
ating characteristics have been main- 
tained, will help you redesign for 
miniaturization. 

Check these useful features of minia- 
turized Barrymounts. 


Light weight — only 5/16 ounce each. 


Small size — 1” diameter 11/32” loaded 
height. 


Resonant frequency —9 cps 
Transmissibility at resonance — 3 
Wide load range — 0.1-3 pounds 


4 different styles available — for plate 
or stand-off mounting. 

Write for data sheets 605 and 606 giv- 
ing details of dimensions and load 
ratings. 


FREE CATALOGS 


523-A — Air-damped Barrymounts 
for aircraft service; also mounting 
bases and instrument mountings. 
509-A — ALL-METL Barrymounts 
and mounting bases for unusual air- 
borne applications. 

504-B — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses. 





| 
~ BARRY = 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 


Atlanta Chicego Cleveland Dallas Dayton Detroit Los Angeles Minneapolis New York Philadelphia 
Phoenix Rochester St. Louis Son Francisco Seattle Toronto Washington 
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tics and long life under development 
for industrial equipment. 

Some Limitations of Electron Tubes, 
March 1949, page 88. Three amplifi- 
cation methods for overcoming inher- 
ent limitations of electron tubes in 
low-voltage isolated input circuits. 

Miniaturization—Crux of Contemporary 
Product Design, June 1950, page 86. 
How unitized package, interchange- 
able module, printed circuits, new ma- 
terials and production methods are 
reducing size, weight, complexity and 
maintenance. 

Reliability in Electronic Equipment, Sep- 
tember 1950, page 107. Factors involv- 
ing repair and maintenance costs. Rea- 
sons for building reliability into the 
design. 

How to Extend the Life of Electron 
Tubes, November 1950, page 108. Cir- 
cuits designed to cushion shocks; mar- 
ginal checking circuits and operating 
practices that reduce rate of failure. 

Reliable Electronic Equipment, January 
1951, page 107. Progress report on an 
Office of Naval Research program. 
Covers work in components, design, 
production and maintenance. Case his- 
tories. 

Improved Components and Materials for 
Reliable Electronic Equipment, No- 
vember 1951, page 114. A review of a 
number of completed Signal Corps 
projects; a work-in-progress report on 
current and planned projects; and a 
restatement of the requirements for 
reliability that arise in modern warfare. 

Subminiature Electron Tubes Are Reli- 
able, September 1952, page 84. Resist- 
ance to heat and shock rather than 
space saving are more important ad- 
vantages in most industrial uses; table 
of types available and sources. 

What Makes for Reliability in Relays, 
October 1952, page 128. Discussion of 
relay selection factors, and some timely 
suggestions for setting up performance 
standards for industrial and military 
service. 


Three Appliances 
Receive Awards in 
Versatility Contest 


Winners in the second annual contest 
for versatility in design, conducted by 
Hess Brothers department store in 
Allentown, Pa., include three home 
appliances from among more than 
350 entries. The award-winning ap- 
pliances illustrated here include the 
desk model sewing machine entered 
by Necchi Sewing Machine Sales Cor- 
poration, New York; combination 
sink-range-refrigerator made by Gen- 
eral Air Conditioning Corporation, 
Los Angeles; and the new model 
“Shopsmith” designed by Magna En- 
gineering Corporation, Menlo Park, 
Cal. 

Purpose of the awards is to en- 
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to meet every particular insulation requirement : 


emremetomce 


( . Minimum 

TYPE GRADE Dielectric sctass ‘ USE FOR APPLICATIONS REQUIRING: — : 
In the Mitchell-Rand line of HYGRADE and FLEXITE Tubings po mm | A- Thin wall, smooth interior and © 
and Sleevings, there is a particular grade and class to meet ; Prvthbatscpgete ay HEE ee ee 
the specific insulation requirement of temperature resistance, i : pregnated. 
dielectric strength, abrasion resistance, flexibility and | eee 
push-back. HYGRADE Tubings and Sleevings conform to the oe high insulation resistance under 
NEMA Standards VSI-1950 and to the Armed Services ’ mnmi,: 
Specification MIL-1-3190. 

> | 


a : . ; Extreme flexibility, constant di- 
The “Select-It” chart details the various grades and classes G77 a: electric strength, abrasion re- 
7 > : ‘ R sistance, non-burning, non-cor- 

of HYGRADE Tubings and Sleevings ... grades differ according 


4 rosive, non-stiffening. 
to amount of insulating coating applied and class is a | 














A.|.E.E. standardization to indicate the ability of varnished be Extreme temperature resistance. 

: i HYGRADE H Flexible over temperature range 
coated products to withstand heat and temperature rises: —65° C to 260° C. 
Class A: 105° C or 221° F, class B: 130° C or 277° F, class — “oe 
H: 200° C or 392° F. Class A is organic, treated with organic **1200"" rovided cauh Sone ee ange be 
varnishes or coatings. Class B and H are fiberglas treated a — tures to 1200° F. 
with organic varnishes or coatings. 


Flexite Plastic Tubings . .. made from various grades and types 










ye tf 4i ee ' ht i i comuen P eee ee eee te op- 
r : pprox. erating temperatures to ° C. Good re- 

. sre - . - extraor wanny combination of qualities ae HT 105C 800 v/mil sistance to heat deformation, excellent by 
including high dielectric strength, flexibility, non-flammability, oil resistance. ie 
abrasion resistance, oil and chemical resistance, heat FLEXITE Approx. Continuous operation to 80° C, bright a 
Stability, and resistance to aging .. . are low priced to make STANDARD 800 v/mil colors, transparent. e 
them the most desirable tubings for many insulation problems. i FLEXITE E Approx. Low temperature flexibility to —60° F, - 

. ; ates a ' 800 v/mil very flexible. 
Hygrade Tubings and Sleevings and Flexite in standard sizes a . : . 

7 : : : High insulation resistance, chemically 
of copper wire are available in black, red and yellow for eo , bgt , inert and insensitive to moisture. Flex- 
Class A and B, and natural for Class H. Other colors are , vwiti__@72"“"C 
available on special order. ee os ee 





Write to MITCHELL-RAND for free samples and descriptive data. 
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A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH «+ 
INSULATING PAPERS AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS « FRICTION 
N a TAPE AND SPLICE « TRANSFORMER COMPOUNDS « FIBERGLAS SATURATED SLEEVING * ASBESTOS 
¢ A SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND TAPE « MICA PLATE, TAPE, PAPER, CLOTH, 

E TUBING « FIBERGLAS BRAIDED SLEEVING * COTTON TAPES, WEBBINGS AND SLEEVINGS « IMPREG- 

NATED VARNISH TUBING « INSULATING VARNISHES OF ALL TYPES « EXTRUDED PLASTIC TUBING 
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At the Glenn L. Martin 


Co., Baltimore, Md., Amer- 
ican Beauty Soldering 
Irons are used to fasten 
parts to an overhead switch 
control panel for the pilot’s 
compartment of Martin 
4-0-4 twin-engine commer- ern * 
cial transports. 


American Beauty 


makes perfect Soldered Connections 


FOR THE GLENN L. MARTIN CO. 


HERE’S WHY AMERICAN BEAUTY is the Stand- 
ard-of-Perfection on the world’s production lines... 


where dependability, long life and efficiency are de- 
manded... 


e Nickel-coated, corrosion-resist- 
ant tips, easily and quickly re- 
placed 


e Super-flexible cord, American 
Beauty made, resists wear due 
to flexing 


e Heating element of chrome- 
nickel ribbon resistance wire 


e Insulated with pure mica 





TEMPERATURE REGULATING 
STAND 
Thermostatically con- * 
trolled to maintain heat of 
Iron at any desired tem- 

perature while at rest. 


Write for 
Free Literature 


e Built-in adapter for ground wire 


Five sizes ... from 50 to 550 


watts 


AMERICAN BEAUTY Electric Soldering 
Irons are Service Proven... 
since 1894 


A-104 
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courage designers to develop prod 
ucts that can be used in more than 
one way. Entries were invited in five 
other classifications, in addition to 
home appliances and housewares, and 
judging was done by a committee of 





Necchi sewing machine with a cabinet 
serving as a desk in the home, entered 
in the Hess Brothers versatility contest 
by Necchi Sewing Machine Sales Corp., 
New York. 





The “Shopsmith” or multi-purpose 
power tool for home work shops, made 
by Magna Engineering Corp., Menlo 
Park, Cal. 





Combination range - sink - refrigerator 


designed by General Air Conditioning 
Corp., Los Angeles. 
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JdVL UOILINAA SIMGAIONSA 


United States Rudber Company 


NEW YORK. N.Y. 


Dependability ...the kind you get from the high-tensile 
strength fabric and the rugged, tight-grip adhesive of 
U.S. Rubber’s Holdtite Friction Tape. What is more, 
Holdtite has high-dielectric strength, is straight-tear- 
ing, non-ravelling, has no pinholes to cause trouble- 
some leaks. Exceeds A.S.T.M. specifications. 






Sign of Dependability — “ses.erem 


splicing when used with 
U.S. Holdtite Friction 
Tape. Both exceed A.S.T.M. 
specifications. 


QUALITY PRODUCTS OF 





UNITED STATES RUBBER COMPANY 


TAPE DEPARTMENT * ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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MODEL CS-6E 
CAPACITY 


Finished Pieces Per Hour—15 in. 
lengths, 3000 per hour; 97 in. 
lengths, 500 per hour. 


Maximum Stripping Length— 112 
in. at each end. 


Maximum Cutting Length—97 in. 


Minimum Cutting Length—2 in. 
(% in. special). 

Wire Handled—Solid or stranded 
single conductor wires, parallel 
cord, heater cord, service cord, etc. 


Maximum Wire Size—WNo. 10 
stranded or No. 12 solid. 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut a 
from 1 in. to 60 ft., stripped 
lengths to 62 in. at one end and 
844 in. at the other, wire from 
No. 12 to No. 000 gauge, and up 
to 3600 pieces per hour. Ask for 
recommendations on your own 
specific problems. 


2741 S. 28th St. 
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as fast as 
3000 lengths 
per hour 


ARTOS Automatic MACHINES 
REDUCE TIME AND COST 


For quantity production of fin- 
ished wire leads . . . measured, 
cut to length, and stripped at 
one or both ends... investigate 
Artos Automatic Machines. 


The Model CS-6 illustrated 
can complete up to 3,000 pieces 
per hour in 15-in. lengths, and 
other lengths in proportion. 
You save through combined 
operations ... through quick, 
easy set-up...through unskilled 
help who can handle this ma- 
chine. You obtain substantial 
time savings over the best man- 
ual or semi-automatic methods. 


Highly accurate machine op- 
eration reduces work spoilage 
to an absolute minimum — er- 
rors due to the human element 
are eliminated. There is no cut- 
ting of strands or nicking of 
solid wire. Uniform lengths 
and uniform stripping are pro- 
duced consistently. 


WRITE FOR BULLETIN 


Get the complete 
story—write now 
for Bulletin 35-C 
on Artos Model 
CS-6 machines. 


Milwaukee 46, Wis. 


| 
| 





ELECTRICAL 


21 men and women who are recog- 
nized authorities in merchandising. 
Cooperative promotion based on these 
awards will emphasize the multiple- 
use features which were responsible 
for their selection. ooo 


Zirconium—Another 


Wonder Metal 


Clyde Williams, Director 
Battelle Memorial Institute 


INTENSIVE RESEARCH in the last 15 
years on two of the “uncommon” met- 
als, titanium and zirconium, at Bat- 
telle and elsewhere, has uncovered 
facts about these metals that have 
brought them both to a position of 
commercial importance. The story of 
titanium’s rise from a laboratory curi- 
osity to commercial production has 
been told many times in the press over 
recent years. 

Zirconium, benefitting considerably 
from research on titanium, is also 
coming out of the laboratory into 
commercial use. Although it will not 
be produced in quantities comparable 
to steel or aluminum, postwar discov- 
eries have opened up a promising fu- 
ture for small tonnages of this wonder 
metal in highly specialized applica- 
tions. These discoveries are now being 
applied to improvement of the na- 
tion’s atomic-energy program. As 
cheaper and more efficient production 
methods are developed, the new dis- 
coveries will lead to expanded use of 
the metal by private industry. 

The domestic supply of zircon, the 
mineral from which the metal zir- 
conium is made, comes chiefly from 
beachsand deposits in Florida. It is 
also imported from other lands, prin- 
cipally India and Australia. Known 
technically as a silicate of zirconium, 
zircon has an established and growing 
market for nonmetallic uses. It serves 
principally as a heat-resistant material 
or refractory. Zircon refractories are 
used in glass tanks for critical areas 
and are especially good in aluminum- 
melting furnaces. In metallic form, 
zirconium has been used in much 
smaller quantities, chiefly as a “getter” 
in the more expensive power-transmit- 
ting electronic tubes. The “getter’s” 
job is to absorb gases that are released 
inside such tubes, thereby increasing 
the operating efficiency and life span 
of the tube. 

Prospects for an expanded  zir- 
conium-metal industry began some- 
time after World War II as a result 
of development work on the atomic 
bomb project. Scientists were con- 
ducting studies on the atomic proper- 
ties of the very rare metal, hafnium. 
These studies indirectly opened the 
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Section of the Reservisor’s* 
“brain” showing vacuum 
tubes and relays mounted 
in sub-assemblies for easy 
maintenance. 
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MMEDIATE INFORMATION on reservations for 
American Airlines’ 1000 flights a day is avail- 
able to airline personnel through the use of The 
Teleregister Corporation’s Magnetronic Reservisor,* 
the first completely automatic reservations system. 


With its 1500 tubes and 1400 CLARE relays, the 
Reservisor* is also a high-speed computer, a storage 
and filing system, data transmission system, display 
device, and a logging or recording unit. 








In their vast experience with electrical controls, 
Teleregister’s engineers have acquired a knowledge 
of relays that is wide and deep. The importance 
which they attached to selecting the best possible 
relays for the Magnetronic Reservisor* stands out 
in these their own words, “Choice of components, 
equipment layout, and ‘circuitry were aimed at reli- 
ability. First of all, the incidence of trouble should 
be held to the minimum. This has been accomplished 
by using only the finest components and by using a 
sturdy relay instead of a vacuum tube wherever 
possible.” Their deliberate choice of CLARE relays is 
therefore charged with meaning for industrial de- 
signers. 


CLARE sales engineers are located in principal cities 
to cooperate in the development or “‘custom-build- 
ing” of relays to meet your most difficult design 
applications. Call them or write: C. P. Clare & Co., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. 
In Canada: Canadian Line Materials Ltd., Toronto 
13. Cable address: CLARELAY. 


Clare Type J Relay of which 1400 are 
used in Magnetronic Reservisor*™ is an ex- 


tremely compact and lightweight relay. *Trade Mark of The Teleregister Corp. 
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First in the Industrial Field _ 





































This catalog of Sterling 
RELAYS will be of help to 
you in planning your re- 
quirements of fine relays 





54 MILL STREET - 


JUST OFF THE PRESS! 


Steeling Cngincoring Company, male: 


LACONIA, N. H. 





Subsidiary of 


AMERICAN MACHINE & FOUNDRY CO. 


New York 





EVERY DESIRABLE CHARACTERISTIC 


e@ Smallest in size. 

@ Sealed in Silicone. 

@ 100% impervious to moisture and salt 
spray. 

e@ Complete welded 
terminal to terminal. 

@ Temperature coefficient 
degree C. 

@ Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

@ Tolerance .1%, .5%, 1%, 3% and 5%. 

e@ RH Types — Silicone sealed in a die-cas*, 
black anodized radiator finned housinz 
and mounts on sub-panel for maximum 
heat dissipation. 

@ Prompt Delivery. 

e@ Let us quote on your immediate needs. 


Phone, wire or write George Risk—1306 28th Ave. 
Telephone 2139, Columbus, Nebr. for prices & delivery. 
(We also manufacture deposited carbon resistors) 
In Canada: Teletronics Corp., Ltd., Toronto and Montreal 


construction from 


0.00002 per 


DALE PRODUCTS, 


Type RH-50 


2-Watt 


Type RS-2 
Type RS-5 






5-Watt 
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10-Watt Type RS-10 
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MINIATURE PRECISION 
RESISTORS 
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way to zirconium’s new feature. They 
revealed that the ability of hafnium to 
absorb neutrons was very high. Zir- 
conium, it was known, usually carries 
about 3 per cent of hafnium as an im- 
purity. By removal of the hafnium 
from the zirconium, it was then cai- 
culated that zirconium would have an 
extremely low ability to absorb neu- 
trons. This characteristic is very de- 
sirable in materials used to construct 
nuclear power plants which depend 
heavily on neutrons for splitting the 
atom. 

With its extremely low neutron-ab- 
sorbing qualities now recognized, zir- 
conium became of great interest to the 
Atomic Energy Commission because 
it also possesses other valuable prop- 
erties. Zirconium has excellent corro- 
sion resistance. The metal has sufli- 
cient strength to make it suitable for 
certain structural applications. This 
rare combination of properties make 
zirconium “practically the perfect 
material of construction for nuclear 
reactors.” 


Potential Commercial Uses 


Although the present important use 
lor zirconium is in the atomic energy 
field, numerous potential commercial 
uses exist. The most important of 
these is in the making of corrosion- 
resistant equipment. In combatting 
hydrochloric acid, zirconium is out- 
standing and may replace tantalum, 
which is 242 times heavier and more 
costly on a per-pound basis. The chief 
applications for the metal in the hy- 
drochloric acid field will be where 
good heat transfer is required, such as 
in condensers, boilers, and bayonet- 
type heaters. 

More of the metal may be used as a 
gas “getter” in electronic tubes. Really 
extensive use for this purpose, how 
ever, must wait until zirconium alloys 
with improved _ high-temperature 
strength are developed. Promising ap- 
plications are also seen in glass-seal 
ing, and for making surgical instru 
ments and metallic 
human bone surgery. 


parts used in 

The chief role for technology in the 
future of the zirconium-metal indus- 
try is in finding ways to increase 
production and decrease the cost of 
the metal. Zirconium, like titanium, 
has a strong tendency to hold on to 
nonmetallic elements. The big job is 
to find a practical method for remov- 
ing such impurities which cut down 
the metal’s performance. Metallurgists 
are developing processes to meet this 
need, One of the most promising of 
these is known as the “Kroll process.” 
Using this method, the price of duc- 
tile zirconium, produced on a large 
pilot-plant scale, has been brought 
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Wagner Electric reports “Long Life” when transformer 


leads are insulated with TERAFLEX 105 


Lengths of Irvington’s Temflex 105 Plastic Insulating Tubing are 

quickly and easily slipped over transformer leads at Wagner Electric 
Corporation. And once they’re in place, they’re there to stay through 
the toughest service. 


= 


This product of Irvington’s Fibron division is approved by Under- 


. ; ° ° . con Look to 
writers’ Laboratories for continuous operation at 105° C.—and for 


| 90° C. operation in oil, IRVINGTON 


for Insulation Leadership 


Temflex 105 Tubing retains its original high dielectric strength of INSULATING VARNISHES 
1100 vpm, its flexibility and excellent elongation characteristics even VARNISHED CAMBRIC 
after continuous high-temperature operation, varnishing, baking or VARISNED PAPER 
immersion in chemicals. VERE Se 
INSULATING TUBING 
Produced in all standard colors, readily identified by the continuously CLASS “H" INSULATION 


printed name on the smooth tubing surface. Identify it by name 
when you buy! 





A Technical Data Sheet is yours for the asking — just mail the coupon. 





i 
i i ; IM 2/53 
Send this convenient coupon — Irvington Varnish & Insulator Co. eee 
i 9 Argyle Terrace, Irvington 11, N. 3 
: Gentlemen: 
: Please send me Technical Data Sheet on 
: Temflex 105 Tubing. 
i PRA eee aaa Ee cissuniild 
VARNISH & INSULATOR COMPANY ' ; 
i COMMOTI GH Sie tcciihiss 
9 Argyle Terrace, Irvington 11, New Jersey | street... 
Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada i A ccc asimatdiieiadieabtidebaiatinaes LONG. saraserseee Gn icecicsiicnniie ‘ 
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miniaturization wire 
stands temperatures 
from-55 ¢ to 
“a@3 «.. 


e AND MEETS OR | 


BEATS ALL OTHER 
REQUIREMENTS OF 


JAN-C-76 AND MIL-W-5086 


ACTUAL SIZE 
of a 27 GAUGE (7/35) 
VINYL INS. - 0.0075” 


NYLON INS. - 0.0025” 
MAX, O.D. - 0.058” 





@ PROVE TO YOURSELF that wire does not need bulky insulation to 
stand extreme temperatures, or give you insulating values above 1000 
megohms per 1000 ft. 


@ SEND FOR A SAMPLE of Turbo Miniaturization Wire. Test it on any 
electronic application where the continuous operating voltage does 
not exceed 600 volts R.M.S. See how its thin extruded vinyl primary 
insulation and thinner extruded nylon jacket resist boiling water, oils, 
fuels, hydraulic fluids, fungus, abrasion, etc. 


@ TURBO MINIATURIZATION WIRE COMES iN AWG 
SIZES FROM 30 TO 12 GAUGE ... in standard or 
flexible wiring . . . in solid colors, or candy-striped 
colors with 1, 2 or 3 tracer combinations, to fit your 
circuit coding needs. 


about TURBO insulation. Ask for it when re- 
questing your samples of TURBO Miniaturiza- * —__. 
tion Wire. Write Dept. EM-2. 


@ BULLETIN A-4662 gives you more information ) 









INSULATING MATERIAL THE BRAND ONLY BRAND MAKES 


THE WILLIAM @igNo0R AND CO., INC. 


North and Valley Streets, Willimantic, Connecticut — Phone 3-1661 
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down from $300 per pound to $15-20., 
Such success, credited to the U. S. 
Bureau of Mines, indicates real possi- 
bilities for lowering the price con- 
siderably more when the Kroll process 
is operated on a continuous produc- 
tion basis. Numerous technical prob- 
lems, however, must be overcome 
before continuous operation can be 
achieved. 

The Atomic Energy Commission, 
which has a priority on all present 
production of zirconium, is anxious 
to see the metal declared openly avail- 
able for industry. An ample supply of 
zircon, available from domestic and 
foreign sources, can support such a 
development. Progress towards the 
goal is indicated by the success of 
new methods developed for producing 
zirconium metal, and by a growing 
interest on the part of industry in 
zirconium’s usefulness for commercial 
applications. 


(From “Monthly Business Review,” Jan- 
uary 7, 1953, published by The Federal 
Reserve Bank, Cleveland.) 


Hearing Aids A ‘Natural’ 
for Transistor Application 


Saving in battery consumption 
offsets higher cost over tubes 


ELIMINATION of the “B” battery, the 
largest and heaviest single component 
of the vacuum-tube hearing aid and 
biggest operating expense, has over- 
night produced the only mass applica- 
tion for transistors outside the military, 
now that large scale production is as- 
sured. Because of high unit costs no 
other large volume applications can 
be justified now. Portable “wrist 
watch” radios, auto radios, computers 
and instrument applications are in the 
experimental category today, awaiting 
the time when transistor costs get 
down to a competitive level with 
miniature and subminiature tubes. 

Users of the new-type hearing aids 
employing three transistors in the 
audio-amplifier can expect to save be- 
tween 80 to 97 per cent in annual 
battery changes and costs. One of the 
hearing aids introduced in January 
will run over six months on a single 
miniature battery about % in. diam 
by 2 in. long. Most other units can be 
operated on a supply of batteries 
costing approximately $3 per year. 
This compares with an average of $40 
in batteries required to operate an 
ordinary vacuum tube set for a year. 
The most economical of the three- 
transistor hearing aids will operate 
for less than $2 a year. 

In addition to the savings in oper- 
ating cost, a transistor hearing aid is 
said to give greater amplification and 
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Adjustable Resistors, ‘‘Econohm"' Resistors 
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Mechanically : ay ake 


=? Precision hydraulic equip- 

| ment aligns and compresses 

cells into ‘stacks'’. Special 
steel studs keep stacks tight 


and true. 


Dietitians are exact, mountings accurately aligned, for easy 
assembly in your product. Terminals—for bolting or soldering—are 
precisely positioned for your connections. Tinned terminals speed 
soldering. Color code eliminates wiring errors. Protective finishes, 
plating of exposed metal parts, guard electrical quality, prolong 
service life. Shock and vibration tests—to military specifications— 


prove the mechanical durability of Vickers Selenium Rectifiers. 


more reasons why VICKERS 
- makes a better rectifier: 


@ 255 tests and inspections guard quality 
from start to finish 


@ Automatic electro forming ‘‘pre- 
stresses'’ cells 


@ Precision-matched cells prevent over- 
loading—overheating 





Write for Bulletin 3000. Vickers engineering service is available without obligation. 






ICKERS ELECTRIC DIVISION 


VICKERS Inc. 
A UNIT OF THE SPERRY CORPORATION 


1803 LOCUST STREET e¢ SAINT LOUIS, MISSOURI 
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hence more power output to provide 
better hearing, and less distortion, so 
that sounds are more realistic. Transis 
tor hearing aids are claimed by some 
to be extremely quiet compared to 
vacuum tube sets, which have the dis 
concerting tendency to generate micro- 
phonics. 

Norman B. Krim, vice president and 
general manager, Receiving Tube Di- 
vision, Raytheon Manufacturing Co., 
one of the producers of transistors 
used in the new tubeless hearing aids, 
during a press conference on January 
23 made these statements about im- 
proved operation made possible by 
the development: “We have learned 
from one manufacturer that surface 
noise, caused by clothing rubbing 
across the hearing aid case, is lower 
for the three-transistor unit than for 
any vacuum tube model he had tested 
during his fifteen years in the field. 
Several other manufacturers say that 
the transistor hearing aid has less dis- 
tortion and reproduces sounds more 
clearly, particularly at high volume.” 

On the other hand, because of ob 
jectionable background noise of tran- 
sistors in the early high-gain stages 
of amplification, Sonotone Corp.., first 
to announce (Dec. 29, 1952) a tran- 
sistor-type hearing aid, uses only one 
transistor and two microminiature 
vacuum tubes. Sonotone’s miniature 
instrument weighs only 3 oz with the 
necessary B battery, the latter a new 
miniaturized version whose drain has 
been reduced by 80 per cent. With 
double the power gain over com- 
petitive models, cost of “A” battery 
operation have been halved according 
to Sonotone. Junction-type n-p-n tran- 


Reprint Packages 

Related feature articles previ- 
ously offered as separate reprints 
are now available in combined 
reprints on the following sub- 
jects. 
New Phenolic Materials, 

28 pages 
Adjustable-Speed Drives, 

24 pages $1.00 
Applying Magnetic Amplifiers, 

40 pages $1.50 
Motor Overload Protection, 

52 pages $1.50 
Designing Servo Systems, 

56 pages $2.00 
Engineering Testing in Design, 

76 pages $2.50 
Plastics and Dielectrics, 

92 pages $3.00 

Copies are available at the 
prices shown on orders accom- 
panied by remittance. For de- 
tailed review of the contents of 
each and ordering information 
see page 222. 
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b Neither HEAT...nor FLASHOVER...nor ACID FUMES 


alter the electrical insulating properties of 


| Jie (Meare el) ae 





Electrical insulating properties—high dielec- 
" tric strength—are inherent with Special Electrical 
Porcelains. They were put there by nature in the 
it various clays, feldspars, flints and other inor- 
S- ganic materials of which porcelains are blended. 
o! (Formulas are flexible to suit the application.) 
Matured in the kiln, Special Electrical Porce- 
n- lains easily meet the thermal shock test of rela- 
PS tively high temperatures. Porcelains are a 
natural, therefore, for components such as range 
‘a terminal connectors that must provide sustained 
re insulation in the presence of heat. 

re Important, also, to the engineer-specifier is 
the ability of Special Electrical Porcelains to 
“ withstand arcing without injury to the insulation. 
th Porcelains are inert to most chemicals and cor- 
rosive vapors. Parts may be placed in proximity 
to soldering or brazing without danger from flux 
n- vapor absorption. 

Over the years, Special Electrical Porcelains 
have withstood the challenge of newer materials 
in many applications for which porcelains pro- 
vide superior insulation. 

Any of the companies listed below will be 
glad to consult with you on problems of physical 
design and die requirements . . . to help you take 
fullest advantage of cost-saving opportunities. 


Sponsored by these members of the DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 





THE AKRON PORCELAIN CO. NEW JERSEY PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO NEW YORK AVE. AND PLUM ST., TRENTON 5, N, J. 
THE CERAMIC SPECIALTIES CO. PORCELAIN PRODUCTS, INC. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 1241) WEST FRONT STREET, FINDLAY, OHIO 
ILLINOIS ELECTRIC PORCELAIN CO. THE STAR PORCELAIN CO. 
P. O. BOX 272, MACOMB, ILL. 71 MUIRHEAD AVE., TRENTON 9, N. J. 
KNOX PORCELAIN CORP. THE UNIVERSAL CLAY PRODUCTS CO. 
—_— KNOXVILLE 1. TENN. 1501 €. FIRST STREET, SANDUSKY, OHIO 


IG FEBRUARY 1953 293 





















































application. 


294. 





—FOR AUTOMOTIVE, 


Maximum contacts—6 Form A and 4 Form 
C—3 ampere 28 Volts. D. C. coil construction 
only. Maximum coil resistance 5000 ohms. 
Minimum power .75 watts. Also available in 
AN 3304 can for dynamotor or low capacitance 


Write Dept. A-2 for ASR Bulletin. 


R-B 
ESSEX WIRE CORP, 


SMALLER 
Ve LIGHTER 


Actual sizes 


r-B-M 77 3()() SERIES 


Hermetically Sealed Relays 


The R-B-M 22300 hermetically sealed telephone type relay is the 
electrical and mechanical equivalent of AN 3304-1, except for 
smaller size and mounting dimensions. 


An improved armature design, plus high temperature molded 
nylon coil-bobbin, provides greatly improved magnetic efficiency 
and enables R-B-M to reduce the overall size of the relay. The 
R-B-M 22300 design still retains palladium 
cross-bar contacts identical to those used in 
the larger size. 





Optional Mounting 
Arrangements 














-M DIVISION 


ogansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 


INDUSTRIAL, 


COMMUNICATION AND ELECTRONIC USE 






sistors used in the output stage are 
being furnished by Federated Semi- 
Conductor Co., sales agents for Ger- 
manium Products Corp. Several other 
hearing aid manufacturers have an- 
nounced three-transistor types 
the first of the year, including E. A. 
Myers & Sons, Inc., and Maico, Inc. 
In commenting on the dependability 
of the transistor hearing aid, Ray- 
theon’s Krim_ said, “A _ transistor, 
theoretically, has an infinite life; how- 
ever, transistors are still new, so no 
one knows how long one will actually 
last. We do know, however, that 
transistors will not determine the life 
of a hearing aid, it will depend, rather, 
upon the other components, such as 
microphones, resistors, capacitors and 
transformers. The fact that a transistor 
hearing aid, as compared to a vacuum 
tube unit, requires less than half the 
number of other components is an im- 
portant factor because the fewer the 
components, the greater dependability 
and longer life for the entire hearing 
aid.” 
Raytheon’s 
transistor, 


since 


germanium junction 
which is only 0.035 cu in. 
in volume and weighs 0.033 oz, has 
a flat body and leads brought out in 
a straight line. The leads are designed 
so that the transistors can be plugged 
either into existing tube sockets or 
soldered in. The transistor used by 
Sonotone is similarly wired 
cupies about the same space. 


and oc- 


Will Revolutionize Hearing Aids 

Raytheon executives believe that 
this new development will revolution- 
ize the hearing aid industry within 
less than two years, and eventually 
will change the daily habits of mil- 
lions of hard-of-hearing. They pre- 
dicted that the three-transistor hearing 
aid will increase the 1,000,000 hearing 
aids now in use to several million in 
this country alone. 

Ratheon began making subminia- 
ture hearing aid tubes in 1939. Mr. 
Krim indicated that since 1939 over 
75 per cent of the tubes used for this 
application have been manufactured 
by Ratheon. During these years, the 
hearing aid continued to improve in 
power and reliability, while under- 
going a reduction in size, weight, and 
cost. 

According to Mr. Krim, the events 
which led up to Raytheon’s application 
of transistors to hearing aids began 
when Dr. Charles G. Smith, a Harvard 
physics graduate and one of the 
founders of Raytheon, filed a patent 
in 1923 on a germanium current amp- 
lifier. By 1929 the company had com- 
pleted a germanium _photo-transis- 
tor. Raytheon announced commercial 
availability of point-contact transistors 
in 1948. It went into large-scale pro- 
duction of germanium diodes in 1949, 
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year in...year out...more and more 


appliance manufacturers 


turn to 


- 


for: 
DRYERS 


PACKA 
ELECTRIC MOTORS 


Manufacturers who produce motor-powered products in volume 
know from experience the advantages of using motors of 
Packard Electric. A motor especially adapted to the product 


WASHERS 


IRONERS 


WATER PUMPS 


LAWN MOWERS 





OIL BURNERS 
fits better in the space available . . . provides correct starting 


and operating torques . . . is built to stand up on the job. BLOWERS 


If you manufacture a motor-powered product, Packard Electric 
engineers can help . . . can design the motor that will assure 
you of satisfactory product performance for your customers. 
And Packard Electric, with its tremendous facilities, can mass 
produce the motor for you—at low cost. 


VENTILATING UNITS 


STOKERS 





DISPOSAL UNITS 


That’s why we suggest you talk with Packard Electric about any 
motor problem. Packard can provide the right motor for you. 


BENCH TOOLS 
COMPRESSORS 
MILKING MACHINES 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-SIX YEARS 


CREAM SEPARATORS 





Packard Electric Division 
General Motors Corporation 
Warren, Ohio 
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and today claims to be the second 
largest manufacturer of germanium di- 
odes in the country, producing mil- 
lions each year. 

Mr. Krim stated that Raytheon pio- 
neered by using “single crystal” ger- 
manium in much of its diode produc- 
tion since 1949; the junction transis- 
tors turned out today utilize this ele- 
ment. Pilot production of junction 
transistors was under way by late 
1951. On September 14, 1952, Ray- 
theon announced commercial avail- 
ability of junction transistors for hear- 
ing aids, distributed engineering 
samples to all hearing aid tube cus- 
tomers, and began large-scale produc- 
tion of these units for hearing aids. 
Today, Raytheon is producing junc- 
\ | tion transistors at a rate of tens of 

thousands a month and is supplying 
{ them to virtually every hearing aid 
concern. In addition, thousands of en- 
gineering samples per month are being 
supplied to other tube customers, in- 
cluding the military. Oo0d 








fop-drawer 


SECRET! 


for 





quick 


fastener 


cae supply 


Modern Airplanes Need 
. More Electrical Controls 


aS 


Wer vse of electrical controls will 


solve some of the problems encoun- 

Fs tered in the flight of aircraft at high 

Am Oe 4 altitudes and at speeds approaching 
that of sound, according to W. R. 


Monroe, North American Aviation, 
. Inc. Speaking before the Middle East- 
ern District Meeting of AIEE last 
STO Cc K LIST October, he said that use of electri- 
E cal equipment for changing the dy- 
Aj namic response of airplane flight con- 
trol systems is in its infancy but can 
be expected to grow as greater per- 
formance is required of airplanes. 
World War I planes operated up 
to 12,000 ft at speeds of 188 mph. 
Those now in use in Korea operate to 
50,000 ft and at speeds up to 670 
mph. This increased performance has 
introduced a new set of airplane con 
trol problems, some of which are al- 
ready being solved by use of electrical 
equipment that supplements the aero- 
dynamic characteristics of the air- 
plane. 
Some of the design problems that 
would be encountered if a World War 


Continuous Inventory of 


AN NAS CT SCREWS - PHILLIPS HEAD - 
INDENTED HEX HEAD - SHEET METAL - 
SEMS - STANDARDS - SPECIALS 


Steel, Brass, Stainless, Aluminum 


For Prompt Shipment 


Assembly line fastener supply — right in your 
top desk drawer. That's what Camcar Stock 
List Service gives you twice monthly. 





Use this Stock List for quick service on your 


Fastener Supply Problems. Request on II plane were to fly at increasingly 
Your Letterhead Will Bring Regular Mailing. high speeds are: 
a. Extreme variations in control sur- 
face sensitivity 
b. Peculiar force-feel characteristics 
Telephone that might even require the pilot 
53-9451 AMCAR to move the control column in an 
Tel illogical direction 
RK-8653 SCREW & MFG. CORP. ce. Wide variation in airplane 
607 EIGHTEENTH AVENUE, ROCKFORD, ILLINOIS damping 
d. Extremely large pilot forces re- 
"&o your ASS quired to control the airplane. 
owe se 0OP Solutions to these problems can be 
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a science (si’ens), n.(OF., fr. L. scire 


uc- 


Jle- 
-- and knowing the advantages of 
. automatic voltage regulation, 


ing 
us- 
uc- 
ds. 


‘ as STABILINE 


aid 


a um VOLTAGE REGULATORS 


this man depends on 


In- 











R. 
on, 
ist- 
ast 
tri- 
dy- 
OnN- 
‘an 
er- Scientific developments are based on EXACT knowledge. To 

obtain exact data in tests involving electrical circuitry, input SPECIAL MODELS of STABILINE Automatic 
up voltages must remain constant. To insure dependable, accurate Voltage Regulators can be supplied to meet 
ph. results . . . to eliminate the need for rerunning experiments be- individual requirements. Specializing ex- 
| to cause a change in input voltage has invalidated the first run. . . clusively in the design, development and 
70 depend on a STABILINE Automatic Voltage Regulator to maintain manufacture of voltage control equipment, 
has constant voltage regardless of line or load changes. The Superior Electric Company is thoroughly 
ak Offering the finest in automatic voltage regulation equipment, bs aa tea ae 
al The Superior Electric Company offers two types of STABILINE dassleiieaiils is tudinal 
ni Automatic Voltage Regulators. Type IE (Instantaneous Electronic) 
a is completely electronic with no moving parts. Correction — when 

compared with other types — may be considered instantaneous. 
hat Regulation and stabilization are excellent; maximum change in 
fae output voltage will not exceed % of 1% for any or all variations sane 
gly in operating conditions. Waveform distortion never exceeds 3%. CATALOG, WRITE TO 

Type EM (Electro Mechanical) is an electro-mechanical device 1302 MAE AVENUE 
ae with inherent characteristics of zero waveform distortion, high 
efficiency and faster correction than most types of automatic 
HCS voltage regulators. It is ideal for controlling large industrial loads. 
ilot Both types are available in numerous capacities and ratings. 
an 
ine @ POWERSTAT LIGHT DIMMING EQUIPMENT 

S = @ STABILINE AUTOMATIC VOLTAGE REGULATORS 
e tHE SUPERIOR ELECTRIC co. © S.WAY BINDING POSTS 
X D @ VOLTBOX A-C POWER SUPPLIES 
ca alta © POWERSTAT VARIABLE TRANSFORMERS 
@ VARICELL D-C POWER SUPPLIES 
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obtained through wider use of elec- 
trical equipment in the airplane con- 
trol systems. oo0 


Electrical Connectors 
Made Automatically 


ONE OF THE FIRST production models 
of the new F. J. Stokes Machine Co., 
Philadelphia, Pa., Model 800 fully 
automatic plastics molding presses is 
being used by Elco Corp., also of 
Philadelphia, for production of minia- 
WILWAUKEE all a wil Varicon electrical connectors, 
an ese connectors provide a_ positive 

‘e2 connection between electrical assem- 





- Production Demands 




















Over a period of 65 years, pro- 


ducing standard and special washers of blies. ee 
all types for all industries, we have The Varicon connector components 
made up more than 25,000 sets of dies include: plastics male or female end 


. used in the production of washers 

which are stocked in thousands of dif- 
ferent sizes. On special orders we will 
make up dies to your specifications. 
Let us quote on your requirements for 
washers and stampings . . . covering 
fabrication in any material and any 
finish . . . machined, heat-treated or 
surface ground, as may be specified. 


a cd ee 
MANUFACTURING CO. 


The World's Largest Producer of Washers 





sections, a center section, and metal 
contacts. End and center sections, 
made to critical tolerances, dovetail 
perfectly with other end or center 
sections. The connectors can be used 
in any needed multiple to obtain a 
single unit with the desired contact 
combination. As the number of con- 
tacts used increases, the number of 
variations in polarity arrangement in- 
creases proportionately. 
. ; End and center sections are molded 
custom drawn —“< <Q phenolic, alkyd or urea. Contacts are 
. ne brass, bronze or beryllium copper. 
custom insulated . ? The connectors have a current rating 


custom spooled For the past fifty years (1901-1951) we of 30 amp and a rated voltage of 


: have specialized in “Fine Wire Made 1330—tolerates 4000 volts between 
to your most exacting = Finer.” That is why Hudson-Winsted fine wires | closest terminals. OG 
requirements are the first choice of electrical, radio, television 
and electronic manufacturers whose products are 
noted for performance, reliability and long life. New ASM Foundation For 
Tell us your wire problems So just specify the electrical properties, flexi- ny a ee 
and requirements. bility, tensile strength, laying speed, uniformity Education and Research 
Our research, engineering and and other characteristics you must have. Our RECOGNIZING the grave shortage of 
production facilities are at Hudson and Winsted Divisions will meet and engineering students in the United 


your disposal. Let us quote! maintain your specifications. States and the urgent importance of 


metals research to the security of the 





free world, the 22,000 members of 

HUDSON WIRE COMPANY the American Society for Metals have 
a5 recently voted unanimously to set up 

GENERAL OFFICES: OSSINING, N. Y. * WINSTED DIVISION: WINSTED, CONN. an initial $650,000 fund for the es- 
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Now available... 


2 Teflon tape ww coors 


Write on your company letterhead for 
the new 4 page technicai bulletin on R/M 
Teflon Tape. Samples of R/M_ Teflon 
Tape in colors are included with each 
bulletin. This tape is now furnished in a 
range of colors established by NEMA 
for polarity identification. 


R/M Teflon Tape is characterized by 
unusual heat resistance, zero moisture 
absorption, toughness over a wide range 
of temperatures, excellent electrical prop- 
erties even at high frequencies and volt- 
ages, and extreme inertness to chemicals. 
Taping operators find R/M Teflon Tape 
easy to handle. It has no saw-toothed 


edges. It is strong and smooth, and 
“snugs down” easily. 


THICKNESSES. . . .0.0025” and heavier. 
WIDTHS. .«..4%"” to. 12”. 


RAYBESTOS-MANHATTAN, 


RECOMMENDED FOR WIRES 

AND CABLES 

Insulation on high frequency and high 
voltage wires and cables and high tem- 
perature hookup wires for electrical 
appliances. 

FOR MOTORS AND GENERATORS 
Conductor insulation for armature or 
field, coil wrappers, slot liners, taping of 
coils, lead insulation, and coil separators 
within slots. 

FOR DRY TYPE TRANSFORMERS 

AND COILS 

(where operating temperatures may 
become high) 

Conductor insulation, layer insulation, 
taping of leads, and taping over outside 
of completed coils to provide part of 
the ground insulation. 


For complete details, get your copy of 
the new bulletin on R/M Teflon Tape 


R/M TEFLON Products Include Tubing, Rods and Sheets 


*Du Pont trade-mark for its tetrafluoroethylene resin. 


INC. 
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ASBESTOS TEXTILE DIVISION © MANHEIM, PA. 


FACTORIES: Manheim, Pa. « No. Charleston, S.C. * Bridgeport, Conn. * Passaic, N.J. ¢ Crawfordsville, Ind. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Asbestos Textiles « Teflon Products « Packings « Industrial Rubber Products 
Abrasive and Diamond Wheels « Brake Linings ¢ Brake Blocks « Clutch Facings « Fan Belts e Radiator Hose 
Rubber Covered Equipment ¢ Sintered Metal Products e Bowling Balls 





tablishment of a Foundation for Edu- 
cation and Research. 

Assets of the Foundation will each 
| year yield an income of about $30. 
| 000. This will be used for the ad- 
vancement and dissemination of sci- 
entific knowledge, particularly with 
respect to the technology of metals, 
| for the use and benefit of the public 
at large, either through education 
and research carried on by _ the 
Foundation or through the support of 
educational and research activities in 
established organizations and _institu- 
tions. 

Although there is a similarity be- 
tween the regular ASM_ activities 
and the aims of the Foundation, 
the Society deemed it essential to 


a LOT _  — establish a separate activity with 
eS protected principal funds, in order 

% AN to provide continuing income for ac- 

er We tivities in the public interest. As the 

5 | tivities in the | interest. As the 

if 65 onl engineering society of the metals in- 
£ dustry, ASM feels it must provide 

DO a the initiative and leadership for ful- 
NEED? 


filling that responsibility. 
THE BIG ONE 


Direction of the Foundation is in 
the hands of a group of Trustees, each 
This Pilot Light Assembly was first 
made to accommodate the S-11 lamp and 


of whom is a recognized leader in 
the metals field. First grants from the 
was intended for use in the cabs of great 
diesel locomotives. 


Foundation will be announced by the 
THE LITTLE ONE 






Te 


foe YOUR product 












4 












Trustees in 1953. oe 


High-Fidelity Multiple 
Loudspeaker System 


TO MEET THE NEED for an inexpensive 

loudspeaker system of high fidelity, 

ACTUAL SIZE Ultrasonic Corp., 61 Rogers St., Cam- 
Cot. #613$29-211 bridge 42, Mass., is producing a unit 
containing four identical 5-in. speaker 

\or cones. Based on the Baruch-Lang sys- 
tem, this loudspeaker can be applied 

to even the smallest AM and FM 


radio, or television sets, since it only 
The miniaturization program on defense \ requires a 2-watt input into its 4- ohm 
products required the development of this impedance to achieve a_ frequency 
sub-miniature light. It is used on communication \ response from 55 to 11,000 cps. 
equipment and aircraft. Midget flanged base The wide bass response has been 


bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


achieved by acoustically matching a 
ACTUAL SIZE ¥% cu ft (13 in. high, 19 in. wide and 
934 in. deep) cabinet to the specially 
designed speakers. The speakers radi- 
ate about the same amount of sound 


Cot. #8-1930-621 


Dialco HAS THE COMPLETE LINE 
of INDICATOR and PANEL LIGHTS 


bi. to suit your own special conditions 
Cor and requirements will be sent promptly : 
and without cost. Just outline your & jt 
needs. Let our engineering department 


assist in selecting the right lamp 
and the best pilot light for YOU. 


Tt . Write for the Dialco 
<= - HANDBOOK of PILOT LIGHTS 





Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 
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Insure constant plate and filament voltage 
for your electronic products with standard 
SOLA “CVE” POWER TRANSFORMERS. 

' be- 

vities 

tion, Specify the new SOLA 
to “CVE” Constant Voltage 


with Power Transformers in 
order : : ; 
nigel your circuit design to 
; the eliminate the variable of | | 
Ss in- fluctuating line voltage at | | | ae er ay 
vide unusually low cost. Regu- | CONSTANT VOLTAGE 
~ ful- : : | TRANSFORMER 
lation of filament and 
1 —+—- 290 
be th plate supply is +3% at 
each line voltage variations 


er in from 100 volts to 130 volts. 


Made unde? one 
n the vege. ak tee fe 








y the +8 
cSt 
REGULATION COMPARISON 
SOLA “CVE” Power Transformer— 
aa Ordinary Power Transtorme:— 
lelity. SOLA ELECTRIC CO. # 520 
Cam- CHICAGO, LL, U.S & : ce 
| unit 2 
eaker on 
zy SYS- 3 
yplied > 
FM j— 
only 2 
|-ohm E 
wency o 
The SOLA “CVE” standard Power Transformers are completely o 
been automatic and continuous in regulation . . . have no moving parts oC «© mm OSC 
ing a or tubes .. . and are self-protecting against short circuit. They are PRIMARY VOLTAGE 
e and stocked in 42 V.A., 75 V.A. and 210 V.A. capacities to cover most 
cially electronic power supply requirements. We invite your inquiries on 68 
ry the application and benefits of the moderately priced “CVE” w ne 
— Constant Voltage Power Transformers to your product. For full SO 42 
electrical and mechanical specifications write for Bulletin B-CVE-138. a = 
So 
/ > se 
— 54 
q iN Conduant Vollage J 52 
= so 
S \\ TRANSFORMERS aS 
=-_ 46 
"CV" for high precision voltage regulation. “CVE” for regulated electronic a nae 
power supplies. “CVH” for constant voltage with less than 3% harmonic a 
distortion. “CVA” for constant voltage on television receivers. PRIMARY VOLTAGE 
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NEW TYPE SNAP-ACTION as a single 15-in. cone in a 6 to 8 cy 


- FEATURING- 


The four speaker cones can be 
wired in series, or in series-parallel, 
depending on impedance (4 or 16 
ohms) desired. The acoustic properties 
of the unit result from cone design, 
| box dimensions, materials used and 
the geometrical relationships of the 
various components with each other, 
Best results are noted when the unit 
— WITH is placed in a corner of the room, 


High Tn as in the illustration. Hog 


AND 







32> 
We 


Excess Heat— 


ely | Next Airplane Barrier 
Characteristics 


25" 


6 


fe C.P.1. BASIC SWITCH 201 


A wALu of intense metal-melting heat 
Also Available With Toggle 


was recently described as the second 
of nature’s obstacles against super- 
sonic aircraft flight. Speaking before 
a meeting of 150 General Electric Co. 


pater 


For two years this switch has been used on military vehicles by the Uz. S. Ordnance 
Corps. Now available for industrial applications including refrigeration. Supplied 


al ay engineers, gathered to discuss current 

in toggle and lever actuator combinations. ntl Cetus aesinl ; wee reed 
Actual tests show switch maintains stability up to 200 G’s. No resonant fre- Im : a se proble ms, ” illiam 

quencies 0 to 300 cycles per second. Ideal for use where moisture, dirt, dust and mbrie, development engineer, GE 


oil are a factor. 


Supplied in single-pole, single-throw or single-pole, double-throw, normally that the first obstacle, the sonic bar- 
on or normally off types. Operates equally well at —65°F. or at +165°F. Rated rier, had been overcome, but to fly 
at 20 amps., 28 volts non-inductive load, 10 amps. lamp load, 28 volts D.C. (AC ica: aikion vias ania - Be 
rating on request). Write for complete data sheets. - . 1 =recently-announcec 


1300 mph, a thermal barrier would 
CONTRO L PROD UCTS e INC have to be hurdled. 
306 SUSSEX ST., HARRISON, NEW JERSEY Present ram-cooling methods were 


* : described as incapable of preventing 
MANUFACTURERS OF FIRE DETECTORS, BEARING OVERHEAT SENSING UNITS, ULTRA HIGH TEM. ad _ I . ty g 
| - PERATURE THERMAL DEVICES AND WATERPROOF AND EXPLOSION-PROOF SNAP-ACTION SWITCHES. aircraft: metals and equipment from 


General Engineering Laboratory, said 








— —_ | softening at excess speeds and _ high 
altitudes. Refrigeration systems pre- 
vent pilots from being roasted, but 
aircraft manufacturers, faced with 
problems of increased drag and _re- 
sultant loss of engine power, are re- 
luctant to install additional heavy 
equipment needed for cooling at 


ALL TYPES IN STOCK supersonic speeds. 






























DISTRIBUTOR 


Two avenues seem to open for 

ELECTRON TUBES FOR INDUSTRY ao solving the cdliemaibilannaid of 
© Vacuum & Gas Rect. new temperature-resistant metals or 

© Ignitrons more effective methods for cooling. 

Quick, Expert Service on RCA Tubes — Air friction at speeds of 1300 mph 
ALLIED maintains in stock for quick ship- es | © Oscillograph Tubes e £0,000 tt produce soanyereran 
(me ERR eS zat | ¢ Camera Tubes rises of more than 200 F on the 
RE AT RE Vea | / © Monoscopes plane’s inner and outer surfaces. This 


ial T ; ms : 
tubes.. We specialize in supplying Pane Te is well above the boiling point for 
the needs of industrial, broadcast, = water at that altitude. ood 
t7 Interchangeability 
governmental and other users. To Z 


2 Directory 
save time, effort and money— 


phone, wire or write to ALLIED. Fill Valuable guide to selection of Index of Item Names 
all your electronic needs from one proper RCA tube type replace- 
complete reliable supply source. ments. Lists 1600 tube types. THE INDEX of approved item names 
Write today for this FREE RCA nomenclature for use on drawings and 
a other documents prepared by con- 
1953 ALLIED CATALOG ° ° ° tractors for the Air Force is now 
Everything in Electronics 


» available as a section of Federal 

ee a oe .< FROM ONE RELIABLE SOURCE Guides to standard nomenclature. 

iene nto aman = At present, only this index section is 
onic supplies—parts ‘ / 


: a ALLIED RADIO being distributed on request to Air 
tubes, test instruments * em a 
a oi | 


sudio amplifiers Force contractors and manufacturers. 
ccessories—avail 7 ji. \ 833 W. Jackson Bivd., Dept. 47-B-3 This guide provides contractors with 

emetic | ie Chicago 7, Ill. consistent, uniform nomenclature for 
ap epee pene | identification of all items purchased 


=) 
D Catalog 





by the Defense Department. Previ- 


i : w! 
<tr Binal sxcaci ously, items were purchased and 
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COIL FORM 


OSCILLATOR INSULATION 


NYLON 


OSCILLATOR BUSHING 


The rotor of the Remington “60” 
Electric Shaver spins 8,500 times 
per minute to push 132 blades 
through 16,000,000 cutting strokes. 
To help provide long, efficient ser- 
vice of the shaver, four key parts 
had to be made of a material possess- 
ing outstanding mechanical, elec- 
trical and thermal properties. These 
parts are the coil form, oscillator 
bushing, oscillator insulation and 
contact lever insulator. 

Remington engineers specified that 
each part be made of Du Pont nylon 
plastic. Nylon’s toughness, strength 
in thin section and heat resistance 
provide for maximum coil form effi- 
ciency and durability. Du Pont nylon 
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Parts molded of Du Pont nylon bv and for 
Remington Rand, Inc., Bridgeport, Conn. 


Parts of Du Pont NYLON cut wear and noise 


in electric shaver motor... 


has a low coefficient of friction and 
excellent bearing characteristics .. . 
insures long service life of all moving 
parts and wearing surfaces without 
lubrication in many applications. 
Parts molded of Du Pont nylon in 
this and many other applications 
will operate continuously at temper- 
atures to 250°F. They assure positive 
electrical insulation ... help dampen 
noise. And they can be economically 
mass-produced by injection mold- 
ing . . . keep production costs down. 
The many unique properties of 
Du Pont nylon may be able to help 
you develop or improve a product. 
For full information on nylon and 
other Du Pont plastics, write: 






need no lubrication... trim production costs 


E. I. du Pont de Nemours & Co. (Inc.) 
Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn Street, Chicago 3, Illinois 
845 E. 60th Street, Los Angeles 1, California 
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BETTER THINGS FOR BETTER LIVING 
+. THROUGH CHEMISTRY 


Polychemicals 
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DEPARTMENT 


PLASTICS ¢ CHEMICALS 
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MAGNETIC 
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IEA RObY (OT DUST-TIGHT 
EU WATER-PROOF 


“EXPERIENCE ENGINEERED” 
for your operating conditions 


Whatever your enclosure problem, there’s a 
STEARNS Magnetic Disc Brake for you. For example, 
the brake pictured in the center above is for use 

in Class 1, Group D, hazardous locations, and has 
the approval of Underwriters’ Laboratories, Inc. 
Other STEARNS brakes are available for Navy 
Service “A” and Marine Service. 


For less extreme conditions, two other enclosures 
are available. Dust-tight, water-proof brakes are for 
conditions of excess moisture, where abrasive dusts 
or alkali fumes are present, or for outdoor 
applications. The standard enclosure is for indoor 

or semi-protected outdoor installations. 


Write for specification sheets describing our 
complete line for 1/éth to 100 H.P. applications. 


199526 


Pawrerneet in the Magnetic Field 











642 South 28th Street, Milwaukee 46, Wisconsin 








identified separately, under various 
nomenclatures, by each arm of the 
service. 

The new system gives the Army, 
Navy and Air Force a common supply 
language, and is expected to result in 
dollar savings and increased efficiency 
through elimination of duplication and 
the simplification of supply termi- 
nology used in documents, records, 
and reports. The guides were com- 
piled in accordance with Public Law 
436 passed by the 82nd Congress. 
This law establishes a Defense Supply 
Management Agency within the De- 
fense Department charged with de- 
veloping a single catalog system and 
related supply standardization pro- 
gram for all the military services. 
Air Force contractors may receive the 
alphabetic Part I of the guide on 
request to the Cataloging and Pack- 
aging Division, Direcorate of Supply 
and Services, Headquarters, Air Mate- 
riel Command, attention MCSISD. 

Ea: ‘fa 


Zinc Supply Ample 


ACCORDING to a _ recent statement 
issued by the American Zinc Insti- 
tute, 60 East 42nd St., New York 
17, zine of all grades is now in stock 
in ample quantities, and _ reserves 
are adequate for all foreseeable future 
needs. All controls on allocations, de- 
livery and use have been lifted, and 
zinc is no longer classified as a crit- 
ical material. Slab zine production 
for the first seven months this year is 
20,000 tons ahead of last year; stocks 
at smelters are substantially larger and 
current prices are lower than a year 
ago. Ooo 


Government Machine 


Tools Available 


THe National Production Authority 
is distributing an inventory of 30,000 


Government-owned machine _ tools. 
Since May 2, 117 of these tools 


have been leased to military and de- 
fense-supporting contractors to meet 
production schedules. The Govern- 
ment-owned tools are being made 
available because of current shortages 
partly due to the demand for certain 
types and sizes of machine tools and 
partly to long lead-times. 

To promote distribution of Gov- 
ernment-owned machine tools, a ma- 
chine tool inventory center, identified 
as PECIG (Production Equipment 
Central Inventory Group) has been 
established. Since mid-May of 1952, 
NPA’s Metalworking Equipment Divi- 
sion has operated PECIG. 

In its report of activities in this field, 
NPA has emphasized that, “We are 


ELECTRICAL MANUFACTURING 


®) 


OWN FABRICATED BAR STOCK 


a” CADWELE 


CONNECTION agg 


EQUALS « 
ine : 
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Se 
CONNECTION ON THE emma eet 


* 


Se) he Mihalka tay . 
— Cannot loosen or corrode ” 
— Unequaled mechanical prop- oo | ) 


Tat 
— Installed with inexpensive 


lightweight equipment 


The Answer to Design Problems and Special, Applications 


CATALOG ON REQUEST 


ERICO PRODUCTS, INC. 


2070 E. 6lst Place a Cleveland 3, Ohio 
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eager to find thousands more con- 
tractors engaged in defense-supporting 
activities who could profit by imme- 
diately contracting PECIG and screen- 
| ing its records to ascertain if the 
equipment they urgently need can be 
supplied to them.” PECIG allocations 
may be made to military and defense- 
supporting contractors and cover vir- 
tually every type and size of machine 
tool and related production equip- 
ment, including general, single and 
special-purpose tools. 


List of Machines on File 

The files of PECIG list boring ma- 
chines, die-sinking machines, drilling 
machines, gear - cutting machines, 
grinding machines, lathes, milling ma- 
chines, planers, shapers, and other 
equipment. PECIG files list the fol- 
lowing information on each available 
piece of equipment: 





Your commercial requirements for lightweight 
castings in aluminum or magnesium may be 
tough, but we'd welcome an opportunity to 


Standard commodity classification 
look them over. We've tackled a good many 


code, type of equipment, size, Gov- 


diversified casting problems over almost a ernment tag number, manufacturer, 
half century model number, serial number, own- 
7 ing agency or service, year manufac- 

Our four completely equipped plants and & genc} ; 


tured, condition, full description, elec- 
trical characteristics, acquisition cost, 
replacement cost at today’s price lev- 
els, estimated repairs (if any), storage 
location and whether the tool is spe- 
cial, single-purpose, or general-pur- 
pose. 


their trained personnel are at your disposal. 


Military contractors must submit 
written requests for production equip- 
ment to their military contracting of- 
ficer (or his designated representative), 
who will determine the justification of 
the request and, if justified, will 
authorize acquisition of the needed 
: | tools. Requests are then forwarded, 

a is ¥...4 through designated military channels, 

: er _ to the Central Inventory Branch, 

| where they will be screened, with the 

1 A LIGHTWEIGHT ARYA ERY assistance of the service member, to 
WAL determine if the tools desired are 
available. Arrangements then will be 
made for on-site inspection by the 


ao r 





Aircraft wheels, strut parts, engine parts and contractor. 
miscellaneous components are being made Defense - supporting contractors 
every day at our plants, in aluminum and mag- must submit requests in triplicate to 
nesium. X-Ray inspection, close attention to de- the NPA Industry Division having 
tail, complete facilities for production in sand, | jurisdiction over the manufactured 
semi-permanent and permanent mold form. | product, including complete justifica- 
tion for need of the equipment. If 
Well-Made Wood and Metal Patterns. | the request is endorsed, it will be 


sent to NPA’s Metalworking Equip- 
| ment Division for concurrence and 
, forwarding to PECIG. If in inventory 

i hted Trade Name. re 
pci oc pani eSe ee | PECIG will tentatively allocate the 

| unit (or units) and arrange on-site 
inspection. On any item for which 
on-site inspection has been authorized, 

: PECIG will hold an inventory card in 

a suspense file for 15 days, during 

ee Le Le hich period the applicant must ac. 
cept or reject the item. If the item 
is accepted, PECIG will immediately 
DEPT. 6, 12800 SHAKER BLVD., CLEVELAND 20, OHIO © issue shipping instructions. 0 © 


Well-Cast Ampco Bronze Castings. 


If you would like to receive the Wellman Magazine 
each month without charge, drop us a note on your 
business letterhead. 
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Pesco 
electric motors 


... are the result of years of experimental engineering research 
to produce a series of electric motors that would 

complement Pesco’s precision-built hydraulic, fuel and 

vacuum accessories. Suitable for a wide variety of 

special applications where specifications call for 6 to 120 


volt, d.c. and 9 to 6 h. p., Pesco motors are 
00 













being widely used in aircraft and in industry because 
Pesco’s engineering development of six 
co-ordinated frame sizes means greater inter- 
changeability, eliminates duplication 


of parts and minimizes service requirements. 


Pesco Products Division, Borg-Warner Corporation fj irra North Miles Road, Bedford, Ohio 
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TYPE 11 


Miniature Telephone 
Type available in a 
wide variety of contact 
combinations with 
maximum performance 
at minimum power 
input. 





TYPE 11P 


Adaptation of 
Standard Type 11 to 
plug mounting for 
rapid installations and 
change-overs. 


Pee Ta Mel mm mh 


Specialists in hermetically sealed re- 
lays to the highest quality standards. 
Over fifty varieties of hermetically 
sealed enclosures available. 





TYPE 11HP 


Available hermetically 
sealed or dust-tight: 
2-11/32” high x 
1-21/32” dia. 

Octal plug 

mounting 


TYPE 11HS 


Hermetically sealed in 
contact combinations 
up to 4 P.D.T. with 
solder terminal or mini- 
ature plug mounting. 
Height 2-1/16” x 
1-7/16” x 1-5/8”. 


SPECIAL RELAYS 


Bx) 


hs i. 
yo A 





MAGNECRAFT 


ELECTRIC COMPANY 


1446 W. VAN BUREN ST., CHICAGO 7 
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The Engineer—His Growth 


A. C. Monteith, 

Vice President, Engineering 

Westinghouse Electric Corp. 

WHAT WE ARE TO Discuss is how we 
as engineers can promote the growth 
of all phases of experience through 
individual and corporate effort. Per- 
tinent phases of the subject include 
the character of the engineer and 
what he can do to promote his own 
growth; what the corporation can do 
to promote the engineers growth; 
and the goals to which this growth 
can be expected to lead. 

As to the individual and his respon- 
sibilities, here are some of the char- 
acteristics a young engineer should 
have: 

A mind fixed on a definite field of 
endeavor but with some flexibility in 
his thinking. 

Loyalty to the company. 

Early realization that interest in 
his job is paramount. 

Willingness to work. 

Determination. 

Teamwork. 

Acceptance of responsibility. 

He must expect that his mistakes 
will be noted, and must be encour- 
aged to continually analyze himself 
on all matters. Especially must he be 
sure that in general progress will be 
made if a reasonable degree of com- 
mon sense is mixed with initiative. 

The question of “opportunity” or 
“security” has received a good deal of 
consideration in the political field. It 
is misleading to imply that there is a 
choice of either opportunity or se- 
curity. Rather, security follows oppor- 
tunity, as witness the status of the 
automobile industry at the turn of 
the century and General Motors 
today. If he is to make future growth 
possible, it is essential for the young 
engineer to choose opportunity, name- 
ly a job which is challenging and 
stimulating, one which will give him 
an opportunity to do real engineering. 

But I would caution the young 
engineer to beware of impatience. 
Unfortunately, the engineer with the 
greatest potential is frequently the 
most impatient. 

ECPD Program 

In recent years the Engineers’ 
Council for Professional Development 
has attempted to develop a program 
for development of the individual, 
particularly during the first five years 
after graduation. The committee firm- 
ly believes that if healthy attitudes 
are established during this period, the 
young engineer can put greater ef- 
fort into his own development. 

To achieve this development, the 
committee found it essential that en- 
gineers be given the opportunity to 
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do actual engineering. Much of the 
work now being done by engineers in 
industry today can be done by sup- 
porting personnel. Non-engineering 
assignments handled protestingly by 
older engineers also adversely affect 
the attitude of the young engineer. 
Further, non-engineering assignments 
for the young engineer can directly 
discourage him, and even worse, can 
impair his development by failing to 
offer the continued challenge essen- 
tial to growth. 

The second step, the ECPD re- 
ported, in assuring that an engineer 
grows at the maximum rate, is a good 
training program. The transition from 
directed development in college to 
self-development in industry is be- 
coming more difficult every day be 
cause of the increasing complexity 
of the industry. Industry has a dual 
responsibility in orienting the recent 
graduate first into the business world 
and secondly in giving guidance and 
training so that he can build on the 
foundation provided by his formal 
education. 

The Westinghouse Graduate Stu- 
dent Training Program aims to ac- 
quaint the first-year engineer with 
the way the company operates and to 
find the particular niche where he 
can get started on his professional 
career. We recognize that there is no 
direct teaching method that can do 
the entire job of developing the engi- 
neer professionally. It is only through 
good training, proper guidance and 
continuous encouragement that the 
graduate engineer can increase his 
professional stature, but our program 
is effective in making engineers a 
part of the productive organization 
quickly. 

A good training program develops 
healthy attitudes. The training course 
brings the engineer into contact with 
the best men available for training 
work and provides an enduring bene- 
ficial influence cn his behavior. When 
the young engineer finds that his 
company is devoting the effort neces- 
sary to acquaint him with its policies 
and procedures, and pays him a salary 
during the training period, he realizes 
he must get himself ready for the op 
portunities that will open to him. 

Contrast this with the direct em 
ployment case where an engineering 
graduate is hired for a specific job 
and plopped into it with no orienta 
tion or training period. He is classed 
a “productive” employe the first day, 
and many years may pass before he 
learns piece by piece, what the over- 
all company operation is, how it is 
organized, and the facilities and serv- 
ices available to him. He feels lost and 
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a 
ni 
= When Harnischfeger Corporation of Milwaukee changed from 
an soldered connections to compression-type terminals for a large majority of 
a their electrical connections, they realized immediate savings in installed 
1g costs and immediate gains in production. These terminals are compression- 
e- installed by hydraulic Hypresses or hand tools for wiring circuits of 
n power shovels, cranes, hoists and other electrical equipment. 
is Says Harnischfeger, “Compression connectors and terminals give the highest 
- quality electrical connections and with uniform results.” Time studies 
a report savings of from 44 to 5g minute per installation, with “greatly increased 
= output for the same production capacity” 
P Unfailing electrical performance . . . substantial economies... 

long-term customer satisfaction . .. are the proved rewards of manufacturers 
whose products are Burndy-connected. 
»b 
a- 
ad 
Y, 
he 
T- 
is 
V- NORWALK, CONNECT. FACTORIES: New York * California TORONTO, CANADA 
nd §2—3 EXPORT: Philips Export Corporation 
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Reuland motors 





FIT INTO 
YOUR PICTURE? 


(cut-away 


FLUID-SHAFT MOTOR 


Provides smooth acceleration 
of heavy loads. More compact 
than separate motor and fluid 
coupling. Perfect alignment! 
Thousands in use on cranes, 
mixers, centrifugals, etc. 


view) 






FLUID-SHAFT MOTOREDUCER 


This Fluid-Shaft motor and 
gear reducer combination con- 
verts the motor’s conventional 
high speed into a slow speed, 
smooth starting, compact unit. 
Ideal for car pullers, conveyors, 
dryers, etc. 


MAGNETIC BRAKE 


The only brake that permits 
the use of TWO output shafts 
per motor. When desired, the 
motor shaft can be extended 
right through! Only 6 major 
parts...no levers or linkage... 
self adjusting ... half usual 
length! 


Write for new engineering 
folder on these and other 
exclusive Reuland Products... 
industrial units designed to 

fill the needs of the nation’s leading 
equipment manufacturers! 


{ ELECTRIC COMPANY 


Alhombra, Colif. Representatives in oll principal cities 


FIRST IN QUALITY ... FIRST IN DESIGN 
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doesn't realize where his opportunities 
lie. The attitude created often limits 
his professional development. 


Not Limited to Large Firms 

Frequently we hear the comment 
that a smaller company cannot assume 
such responsibility. With this opinion 
[ heartily disagree. In fact, a smaller 
company, taking only two or three 
graduate engineers per year, has a 
greater opportunity to personalize the 
orientation and training program. 
Closer contact with men of experience 
and leadership in the organization is 
possible. Elaborate classroom set-ups 
are not necessary. 

The sincere employer considers 
high-quality training of the young 
engineer to be an obligation, and his 
professional growth a challenge. It is 
certainly one way to help our young 
engineers “do more, quicker,” and, to 
that extent, have the effect of increas- 
ing our numbers, thus offsetting the 
present shortage. 

Another measure employers can 
adopt to develop the individual is to 
urge younger men to continue their 
education. Morale is kept high if the 
employer encourages and assists the 
young engineer in supplementing his 
college training by evening classes or 
guided self-study. 

In the graduate-study program car- 
ried on in cooperation with several 
universities in our major plant cen- 
ters, hundreds of our engineers are 
currently broadening their horizons 
through advanced education. Supple- 
menting this educational work, there 
are many in-company training jobs 
which are being aggressively devel- 
oped and improved. In most cases 
where the student’s objective is real- 
ized, the company pays tuition fees. 


Specialization After Graduation 


Continuing education has another 
very real advantage for engineering 
as a whole. Right now the engineer- 
ing schools are under pressure from 
one group wishing to increase the 
number of specialized engineering 
courses, and from another advocating 
more academic courses on the grounds 
that the engineer also must handle 
business problems. The compromise 
offered—a five-year engineering course 

seems to place an additional drain 
on already overtaxed educational fa- 
cilities and acts as a further deterrent 
to young men who must weigh the 
cost of even a four-year course. 

Our experience indicates that only 
about 20 per cent of recent graduates 
are engaged in such specialized work 
that additional formal training is an 
absolute necessity. By utilizing a con- 
tinuing educational program, this spe- 
cialized instruction is given to the 
group that is generally best qualified 


to receive it. Meanwhile, the majority 
of our engineers are free to select 
training that will be generally help- 
ful to them, rather than a concen- 
trated dose of specific courses which 
they may never use. 

Equally, or possibly more impor- 
tant than professional growth, is per- 
sonal growth as a responsible and 
congenial member of the community, 
Right here is an excellent place for 
the local engineering councils to take 
a hand and welcome the newcomer to 
the community as well as to the pro- 
fession. 


Management Development Program 

The desirability of a program for 
those who have been in the company 
for a period of time should not be 
overlooked. In Westinghouse we have 
initiated a Management Development 
Program. It must be directed along 
the lines of securing sufficient data to 
help a man improve, and not to se- 
cure information for rigorous criti- 
cisms of him. 

The program has four steps. The 
first step is to secure a good defini- 
tion of each supervisory job. This is 
accomplished by having each super- 
visor first describe his own job and 
then discuss it with his immediate 
superior, at which time the ideas of 
the two are incorporated into a sin- 
gle description. This step is essential 
so that the man realizes the standard 
being used to appraise him. 

Step two is the appraisal of each 
supervisor by a three-man committee 
on how he is performing in the light 
of his agreed-upon responsibilities. In 
addition, this committee prepares a 
statement as to what the potential of 
the man is and what further instruc- 
tion will best help him develop. The 
immediate supervisor then discusses 
with the individual the committee's 
evaluation of his performance and 
what he can do to improve himself 
so as to be ready for advancement. 

The third step in this program is 
the creation of a replacement table 
for the entire organization, naming 
where possible, two replacements for 
each job. This inventory casts the 
spotlight on the men ready for im- 
mediate advancement and points up 
the weak spots in the organization. 


Follow Through Important 


The fourth and most important 
step in this overall program is the 
implementation—how to help the man 
strengthen himself in his present posi- 
tion or for promotion. This is the fol- 
low-through and must be carried for- 
ward aggressively. Otherwise, the pro- 
gram will be considered simply as a 
means of uncovering weaknesses and 
not helpful in correcting them. 

If engineering growth is realized— 
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How many of these electrical insulation problems do you have? 





1. Need a mica tape that can be run on taping machines ot high speed? 2. Looking for an efficient coil wrapping for small spaces? EMPIRE® var- 
ISOMICA* tapes are made from long rolls of thin continuous mica sheet... nished bias-cut nylon tape is highly flexible, strong and efficient... makes. 
are more uniform in mechanical and dielectric strength... have no high a thin insulation of unusually high dielectric strength with good resistance 


spots or voids. For electrical insulation of class B or class H motors, gen- 


to oil and water. This is one of many types of tapes produced for special 
erators and transformers. 


electrical applications. 





3. Need a special combination of these properties: dimensional stability 4. For dependable commutator segments and V-rings.. . MICANITE® — 
high impact strength, abrasion resistance, moisture resistance, high di- mica splittings built up and bonded with high-grade insulating resins — 
electric strength, low power factor? One of the many grades of LAMI- offers high heat resistance, dielectric strength and mechanical stability . . . 
COID®—laminated plastic made with various fillers and resins—will give enables commutators to withstand high thermal, electrical and centrifugal 


you the properties you need for a wide range of applications . . . mechani- stresses ...can be cut and molded to close tolerances for accurate, well- 
cal, electrical or structural. balanced assembles. 


Whatever electrical insulation material you need — class A to class H — 
MICO makes it best. We manufacture it, cut it to size, or fabri- 
cate it to your specification, Send us your blueprints or problems today. 


*Trademark 


' cal “4 
ws MICA null COMPANY 


Schenectady 1, New York 


@ 


Offices in Principal Cities 


LAMICOID © (Laminated Plastic) * MICANITE © (Built-up Mica) « EMpiRE © (Varnished Fabrics and Paper) « FABRICATED MICA *!ISOMICA * 
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for Unitized Plug-in Unit Construction: 









4462-2 


BACK CONNECTORS 
Get accessible central 
check point for incoming 
and outgoing leads 


Color coding 







Accessible 
uncongested 
solder terminals 


EASY SERVICING AND RAPID CIRCUIT CHECKS 


Solder terminals easily accessible and uncongested 
for multiple contact wiring. Color-coding on bac k 
connector, corresponding to lead color, identifies 
each lead for instantaneous check to main circuit 
or trunk line. 





Avoid conventional 
rats nest wiring 


Permit direct 
efficient wiring 


EFFICIENT CIRCUIT WIRING 


Connectors can be mounted where desired to 
allow for isolation of critical voltages or frequen- 
cies — to provide most direct wiring from com- 


ponent to connector to eliminate rat-nest wiring 
of conventional methods. 







Generous 
bell-mouthing 





Floating 


 Minasian clip action 


EASY INSERTION AND REMOVAL 

Made possible by large bell-mouth entries and 
ample float of rugged live-action beryllium copper 
contacts. Wide mating tolerances eliminate critical 
unit alignment problems. 


Stacked 





a ” 
—4e5 


Boss hole 
ye : 


: e 
Flush oS Screw hole 
EASY MOUNTING 


Single screw for mounting flush or stacked. Molded 
locating boss positions and locks connector in place 
on unit when flush mounted — boss accurately 
lines up and positions connectors together in stack 
mounting. 


SEND FOR FREE SAMPLES 


— also request free “‘Alden 
Handbook”’’ 226 pages of tech- 
niques and components for Uni- 
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125 N. Main St., Brockton 64, Mass. 
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that is, if we become better and more 
versatile engineers—it is logical to as- 
sume that we will be of more value 
in our jobs and consequently will re- 
ceive more remuneration. But in addi- 
tion, I think there are far broader 
horizons. In this era of mass produc- 
tion, the engineer is taking an ever- 
increasing position in the executive 
field. During the last decade engi- 
neers have begun crowding bankers 
and lawyers in the contest for high- 
level administrative posts. The rec- 
ords show that 40 per cent of those 
taking an engineering education end 
up in management positions. 

The schools, corporations, com- 
munities and societies have one ob- 
jective: To do everything possible to 
help the young man rapidly attain 
full professional stature, provided he 
accepts the program with enthusiasm 
and devotes time to it. The degree 
of success attained by a young engi- 
neer depends on many factors, but 
there is little chance of success unless 
the man is enthusiastic about his job. 

We, as engineers, must face up to 
the social implications of our tech- 
nical achievements. The answer lies 
in the ability of each of us to grow. 
It is up to us as individual engineers 
to be responsible not only for ow 
own growth, but also to encourage 
programs which can help our brother 
engineers to grow. How well we do 
these jobs will be decisive in plotting 
the destiny of our profession and the 


nation. i656 
Abstracted from a talk made before the 
Delaware Engineers Association, Wilmington, 

Nov. 13, 1952. 


Manpower Conference 
Proceedings Available 


Proceepincs of the 1952 EMC Chi- 
cago Manpower Conference, “Man- 
power Utilization and National Secur- 
ity” are now in booklet form and are 
available at $1 per copy. Orders 
should be sent to Engineering Man- 
power Commission, 29 West 39th St., 
New York 18. Ooo 


Shortage of Engineers 
To Continue in 1953 


INDUSTRIAL PRODUCTION and expan- 
sion, hampered for the past two years 
by a serious shortage of engineers and 
scientists, will continue to be retarded 
during 1953 from attaining full output 
of civilian and defense materials, both 
of which are sorely needed to main- 
tain our defense effort and to help sta- 
bilize U. S. civilian economy. 

T. A. Marshall, Jr., executive sec- 
retary of the Engineering Manpower 
Commission of Engineers Joint Coun- 
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cil set forth these views during a 
meeting with manpower authorities in 
January. In reviewing EMC plans for 
1953 to combat the shortage of engi- 
neers and scientists, Mr. Marshall as- 
serted that the impending threat of 
further communist aggression will con- 
tinue to have a strong bearing on ow 
intellectual as well as our industria] 
future, even if further actual attacks 
do not occur. To reduce the psycho- 
logical hazard of such a threat, it is 
essential to have in reality a well 
established manpower program which 
will insure the availability of enough 
engineers and scientists to serve our 
needs. 

“Right now,” he declared, “there is 
a need for 40,000 new engineering 
graduates for industrial, and civilian 
governmental needs alone without 
considering the needs of military serv- 
ices or education. The grim facts on 
engineering graduates for the next 
four years are estimated in 1953 at 
23,000; 1954 at 19,000; 1955 at 22.- 
000; and 1956 at 29,000. 

“However, as a result of ROTC 
commitments and Selective Service an 
increasingly heavy percentage of these 
already insufficient graduates will not 
be available for industrial require- 
ments for defense or otherwise until 
after completion of military duty,” he 
added. 

In further outlining the EMC pro 
gram for the coming vear, Mr. Mar- 
shall emphasized that more stress 
would be placed on the three-fold pro- 
gram to establish the importance of 
engineering to the public welfare, to 
aid in maintaining the supply of 
trained engineers, and to promote the 
most effective utilization of engineers 
in the national interest. 

“Utilization of engineers by indus- 
try has improved during 1952. Com- 
panies have done much to relieve en- 
gineers of various detailed duties that 
can be undertaken by subprofessional 
personnel and other technical help,” 
he said, “and indications are that in- 
dustrial firms will make even more 
progress in ‘stretching’ their scant sup- 
ply of engineers during the coming 
vear.” 

Mr. Marshall pointed out that in- 
dustry is anxious to employ engineers 
now terminating their military duty. 
While the supply of those coming out 
is a mere trickle compared to those 
going in, a program to alert them will 
be actively pursued. Engineering 
graduates completing active duty are 
being urged to contact their college 
placement offices with which industry 
is constantly in touch. 

The Engineering Manpower Com- 
mission will continue to offer its coop- 
eration to government agencies on the 
manpower situation and to speed up 
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SPECIALISTS IN METAL STAMPINGS 


FOR OVER 70 YEARS 







Base For Power 
Lawn Mower 













Aerial Delivery Container 
U.S. Air Force 


Re, —* ° 


Radio Care—U.S. Signal Corps [jreater Production Lacilities 


...for your requirements of deep-drawn 
and stamped metal parts Washing Machine Tub 


Over 1000 skilled people... 289 deep draw 


and stamping presses ...92 welding machines 





Scale Platter 


©8q 


...15 acres of production facilities ...com- 


plete tool and die department. 
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STAMPING ee) FORMING Safety Guard for Power Tools 





— TINNING + GALVANIZING + WELDING 
LEAD COATING ¢ SPRAY FINISHING 
Vacuum Cleaner Parts VITREOUS ENAMELING 


& Z 
Longhorn Cheese Mold 





Commercial 
Fruit Juicer 


Gas and Water Cans 
U.S. Quartermaster 






1525 W. ST. PAUL AVENUE 





MILWAUKEE 1, WISCONSIN 
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9-PIN MINIATURE TUBE SOCKETS e LOW LOSS FACTOR — Less than 
~ 0.0005. 


e STABLE DIELECTRIC CONSTANT—2.0 
(60 cycles to 30,000 megacycles). | 


e HIGH SURFACE RESISTIVITY—3.5 x 
10% ohms. Won’t carbonize under 
arcing or DC plate. 


e WIDE SERVICE TEMPERATURE RANGE “4 
—110° F to +500° F. 

e ZERO WATER ABSORPTION-- ASTM 
Test. 


e DURABLE — withstands thermal 
and mechanical shock and vibra- 





9-PIN CONNECTORS 


tion in assembly and service. 

e CHEMICALLY STABLE—JInert, non-. 

gassing, immune tocorrosive atmos- _ 

pheres, fungi, oils, solvents. | 

STAND-OFF INSULATORS Write for Catalogs: Miniature Tube | 










ea No. 50-428; Spin. Comes. K 





FEED-THROUGH INSULATORS 


AND TERMINALS 
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STATES | PRODUCTS DIVISION 
GASKET CAMDEN 1, NEW JERSEY 
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its drive to urge qualified youth to 
consider the opportunities of careers 
in the engineering profession. QOO 


Engineering Graduates 
and Enrollment 
Estimates Revised 


Tue U. S. Orrice or Epucation has 
recently reported to the Engineering 
Manpower Commission the following 
new estimates of the number of engi- 
neers who will be graduated by the 
engineering colleges in the next four 
years. 


1953 23,000 
1954 19,000 
1955 22.000 
1956 29,000 


These revised estimates are based 
on enrollments reported for the Fall 
term of 1952 and on attrition rates 
accumulated over a number of years. 
They do not take into account the 
probable effects of Selective Service 
inductions or reserve call-ups by the 
Armed Services. 

At the November 10, 1952 meeting 
of the Manpower Committee of 
American Society of Engineering 
Educators in W ashington, it was 
brought out by Henry Armsby of the 
U. S. Office of Education, that fresh- 
man enrollment in 127 colleges, which 
last year included 85 per cent of the 
total engineering enrollment of the 
country, was up 20 per cent over 
1951. Mr. Armsby added that if re- 
ports from the remaining colleges show 
the same increase, it will mean that 
4.6 per cent of the 1952 high school 
graduates enrolled as _ engineering 
freshmen as compared with the usual 
2.9 per cent characteristics of prewar 
years. On this basis, the entering 
freshman class in engineering will 
total 52,000 out of which he esti- 
mates 29,000 will graduate, if not 
withdrawn earlier by Selective Service. 

It was brought out at this meeting 
that, in at least one engineering col- 


| lege, about half the students reported 


selecting engineering as a result of 
being influenced by the publicity 


| about the engineering manpower 
| shortage. oo oO 


Better Utilization 
of Engineers 
Being Practiced 


MORE AND MORE ACTION is being 
taken to effect better utilization of 
engineers, according to the Engineer- 
ing Manpower Commission, New 
York. In a recent release, EMC 
quotes from a paper by James H. Fer- 
rick, Gulf Research and Development 
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If it's tough to pack it... DRUWRIPAK it! 





For Example... 


More than one third of a million 
Maytag Automatic Washers have 
been packed and shipped in 
DRUMPAK Heavy-Duty Containers 
during the past two years. If you 
ship appliances and have the 
problem of protecting porcelain, 
investigate DRUMPAK. 





e Corrugated and: Solid fibre Boxes 
e Kraft Paper ond Specialties 
Kraft Bags and Sacks 
@ Folding Cartons 
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U. $. Patent 2,214,220 
Other Patents Pending 


The DRUMPAK Heavy-Duty Container — Tailored to Fit Your 
Product — Gives You These Prctection Features: 


EXTRA RUGGED STRENGTH — in DRUMPAK's 


end-reinforced design and tough, resilient materials. 


CUSTOM-FITTED — to practically any size or shape of 
product, to meet all shipping conditions. 


SPACE-SAVING — DRUMPAK comes to you knockeid-dagils 
flat for easy storage — ready to assemble in seconds. 


MOISTURE-PROOFED — liners are available, also 
sift-proofed seals for powdered products. : 


VERSATILE — DRUMPAK is solving packing problems for 
such diversified products as nails, sandpaper, stitching — 
wire, rope, plastic sheeting, rubber hose, television sets 
and other major appliances. 


For more information write for a DRUMPAK brochure 
containing complete details. a 


\ 
GAYLORD CONTAINER CORPORATION 


General Offices: ST. LOUIS © Branches: New York * Chicago * San Francisco * Atlanta * New Orleans 
Jersey City * Indianapolis * Los Angeles * Seattle * Houston * Oakland * Minneapolis * Detroit 
Columbus ¢ Fort Worth * Tampa »« Dallas « St. Louis * Cincinnati * Des Moines * Oklahoma City 
Portland « Greenville * San Antonio * Memphis * Kansas City * Bogalusa »* Chattanooga 
Milwaukee * Weslaco * New Haven « Amarillo * Appleton * Hickory * Sumter * Greensboro 
Jackson * Miami * Omaha « Mobile * Philadelphia « Little Rock * Charlotte * Cleveland 
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Co., Pittsburgh, who told how organi 
zational changes helped solve the 
problem of utilization. 

In reorganizing jobs, Gulf was able 
to break down procedures for the com 
pilation, reduction, and interpretation 
of engineering data in such a way that 
much of the preliminary work was 
performed by non-technical personnel 
or by employees who had one or two 
years of engineering training. This 
allowed for more freedom for the en- 
gineer, permitting him to devote most 
of his time to the more involved 
phases of engineering problems. Girls 
holding B. A. degrees from liberal arts 
colleges were found to be quite ca- 
pable in handling some of the engi- 
neering calculations which were too 
technical for non-college personnel. 

Mr. Ferrick went on to say that 
through improvements in design and 
operating techniques, they have been 
able to realign administration and 
technical duties to a point where non- 
technical employees could handle ad- 
ministration work. As a net result, 








e 
make it GSS 
Gulf has effected a saving of two en- 
specify SWVb9 Si EC, gineering graduates per crew. Use of 


a business-administration graduate as 
an assistant to an engineer took re- 
sponsibilities from the shoulders of 
Size or shape of a glass part is no problem for Lancaster important engineers thus allowing 





ME ; ; =)" hem to concentrate more on engi- 
Lens. Your product may call for a part as small as the 5¢ them concentrat : : 5 
: neering assignments. 
Other companies are employing un 
Or your part may be even smaller or larger than these exam- dergraduates for summer work at the 


indicator or as large as the 13” x 10” battery jar shown above. 


° > r = ior Tear ing 
ples. But whatever the size or shape. you know that Lancaster end of the ae yee and putting 
them into training courses which ordi- 
narily would not start until they had 
to your exact specifications .. . produced to exact tolerances. accepted full-time employment. This 


is equipped to handle it. Any special shape can be designed 


s . . nS . ° ry , i > . re . Te 
There’s no warping, rusting, staining, rotting or discolor- oby iously aids the company’s collegé 
recruitment effort and also speeds up 


ing with Lancaster Glass. It’s strong; it cleans easily. And training. Coupled with the company’s 


you ll find it less expensive than substitute materials. Before urging non-graduate employees to en- 

. . . . 7 » j » TT y ac’ i _ j y 
your product design gets to the drawing board . . . consider ne ” engineering and we night 

ck a) ; classes on a part-time basis, this pro 

ass —e ANCASTER GLASS. Find : 
glass for component parts ... LANCASTER GLASS. Find gram seems to round out a sound util- 

out the facts now . .. write, wire or phone today. ization program. 
ee e 7 oe - 

some of the many uses of Lancaster “custom-made glass Com petition for Engineers 


Is **Terrific”’ 


“COMPETITION for technical talent is 
terrific,” according to G. R. Fugal, 
manager, employment practices, Gen- 
eral Electric Co. In the American 
glass parts ow asinine otnh tines Management Association Conference 
for appliances automotive glass parts glass of all kinds News for December, 1952, Mr. Fugal 
pointed out that in 1916 only six firms 
were recruiting technical personnel, 
but today more than 5200 firms are 
battling for available men. He stated 
that companies must reduce their turn- 
over, by simplifying and _ breaking 
down job requirements, by training 
their own semi-technical personnel, 
and by making more effective use of 
engineers. 

Mr. Fugal urged the use of more 





THE Laacaster Leuds COMPANY 
LANCASTER, OHIO 


| 
| 
: Please send your free portfolio on the many uses of Lancaster glass. 
| NAME TITLE 
| COMPANY. 

| ADDRESS 

| 
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Tale a ela Meco VAN 


vited and will receive our prompt 
and interested attention. 





AND SAVES 


A rotor with three precious metal caps to act as contacts was 





needed by a leading automotive manufacturer for use in a 
special switch. Soldered-on caps were soft and expensive. 
Rivets might work loose. 


As an ideal solution, Makepeace created and patented this 
new insert material, “SPOT-LAY.” It consists of precious metal 
slugs brazed into strip stock and positioned to form the desired 
part. The precious contact material is only where it is wanted, 
firm and secure for blanking and forming. And... of great 


importance... it is hard and wear-resistant due to cold 
working. 


This new material is particularly adapted to rotors in switches 


and small bridge contacts... any formed part embodying two 
or more contact points. 


For better performance and lower unit cost, design your next 
switch to make use of this new material. Our own staff of 
thoroughly experienced engineers and metallurgists are at your 
service to assist in working out your particular problem. 


*Patented 


MAKEPEACE COMPANY 


Laminated and Solid Precious Metals for Industrial Use * Fabricated 


ns Ports ond Assemblies * Bar Contact Material * Precious Metal Solders 


MAIN OFFICE AND PLANT, ATTLEBORO, MASSACHUSETTS 
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SALES OFFICES: 
NEW YORK, CHICAGO, LOS ANGELES 
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QUIETNESS LONG LIFE 
AGE. 


Coils wound from single 
length of polyvinyl 


Cool, operation and at 
Femi cette te alee 


higher horsep> ver 
Ee ee 
open case construction 


Rotor Electronically 
Tir laa oe 


Wool packed oil 
reservoir holds sufficient 
lubricant for long, 

al ee et ee 


Resilient mounting for 
most quiet operation. 


Rupber mounting 
Large Porous Bronze contributes to quiet 
Bearings operate for ye 
NA ee | Re-circulating channels 
wae lead fugitive oil from UM aie ee | 


shaft back to reservoir. att cc gt ies 
eliminete rototional 


CE Ue ea er) 
bearing life. 


MARCO snHapep poe MOTORS 


@ The utmost care, backed by long experience in the manufacture of 
shaded pole motors, goes into every MARCO MOTOR for maximum 
efficiency of operation and quiet, long-lasting service. 


Precision engineering has produced an electrical design that practically 
eliminates A.C. hum. Mechanical tolerances are precision-held. You 
are assured vibration-free performance because of electronic balancing. 


You are invited to take advantage of our complete Engineering Services 
in order that you may be certain of obtaining the best source of power 
for your product. 

MARCO MOTORS are available in 1/100-1/8 H.P. range; 4 and 6 
pole; 1, 2 and 3 speed. Investigate them today. 


nd me COMPLETE DATA 
MARCO Motor to fit our requirements 


Ji UaabasanneeeereeoeveeseooeuesereueveseeeesesbheeeeeeeroesessoorereesooeuesooeNUDeDebenaneeaecesseccescoooscesoovens 


y _ PPeeeee Oreeaneeeeneeacarennoeseoeres, FOC EE PRESETS ODE EEETEREERESSEROCESEOOOOSESODEDESYESEDEUSSEREEESEEESHEESSS 


POOP OREN TEER EETTEOODEEETSEERESEREE ROLES EEO OES SSE OEE SES EOEEEEREDEEEEEERERESESSEOEESSEHOOESSSESOEEE ODEO SECEEESOEEEES 


eer 
[ | SPPOOTE Oo OO EE ETR OR ReeEeTee Product SPPEEO ROPERS EROOETEERERORES SE ROROOE 


Quality Motors 
‘tailored’ to 
your product at 
ready-made prices 








| 
| 
| 
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technicians in relation to engineering 
personnel, stating that the present 
ratio in American industry is one 
technician for every two engineers. It 
should be ten technicians to each 
engineer. The many responsibilities 
that can be lifted from the busy engi- 
neers shoulders involve trouble shoot- 
ing, designing circuits, checking and 
maintaining equipment, setting up 
equipment for engineering studies, 
planning test procedures, and making 
set-ups for engineering specifications 
and instructions. 

The Fugal article in the AMA Con- 
ference News warned companies to 
train their own semi-technical person- 
nel. Better use should be made of 
apprentices, and the training of bus- 
iness graduates for technical sales 
should be accomplished by conduct- 
ing class-room courses in basic engi- 
neering and test engineering and by 
other on-the-job training programs. 

Oooo 


Wider Use Seen for 
Automatic Control 


ONE OF THE significant trends dur- 
ing the past year was the increased 
use by industry of more and more 
instrumentation and automatic con- 
trol equipment to help meet ex- 
panded production goals in face of 
a tight labor supply. Investment in 
industrial instrumentation in 1952 
showed a 10 per cent rise over 1951 
and represented many new applica- 
tions for both new and old _instru- 
ments. All indications are that the 
trend toward wider use of instruments 
and controls will continue and will be 
a great stimulant to greater volumes 
of business for the instrument manu- 
facturers, according to Henry F. 
Dever, president of the Brown Instru- 
ments Division, Minneapolis-Honey- 
well Regulator Co. 

In a year-end statement Mr. Dever 
pointed out that rates of expenditures 
for measuring and control instruments 
alone have increased twice as fast in 
the last 15 years as capital expendi- 
tures as a whole. Measuring and con- 
trol instruments, he explained, provide 
the best index available for determin- 
ing how far automation has gone. 

Sales of instruments for industrial 
recording and controlling, by 1955, 
will have doubled purchases of 1950. 
Since 1930 annual sales of these in- 
struments have multiplied by some 10 
times. Of the capital expenditures 
for new plants and equipment in- 
vested by industry, industrial instru- 
mentation’s share has risen from 0.2 
per cent in 1930 to 1.2 per cent during 
recent years. 

“In the process industries—histor- 


MANUFACTURING 





——e 


a on = 


iG 











TDAB (in case) 
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limers that Control 
the Pulse Beat of Industr) 
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Time Delay Timers are designed for application on circuit 
controls where a time delay is required between the closing of 
one circuit and the predetermined closing or opening of 
another. 


Series TDAF and Series TDAB Time Delay Timers are built 
to stand abuse, and afford the dependable, consistent operation 
which modern industrial applications demand. 


These timers are designed to handle time cycles up to 3 
hours. They employ an external, magnetically-operated clutch 
that not only assures exceptional accuracy but permits imstan- 
taneous, automatic reset. Thus these timers are ideal for use 
where rapid recycling is necessary. 


OUTSTANDING FEATURES 


Automatic, Instant Reset—As soon as the clutch is disengaged, 
an internal spring brings the actuating arm back to its 
reset position in a fraction of a second. 


Time Setting Adjustment—Adjustment is accomplished by sim- 
ply moving the black-button pointer to the time cycle 
required. Quick, easy, accurate. 


Dial—Dials of both series have large, easily read numerals. 


SERIES TDAF TIMERS 
for panel mounting. Terminal strip for electrical connections 
located at back. 115 volt and 220 volt, A.C.—25, 50, and 60 
cycles. (For time ranges, see chart.) 


SERIES TDAB TIMERS 


for surface mounting. Terminal strip for electrical connections 
located at front, below dial. If required, can be supplied in 
steel housing, as illustrated—eight knockouts for easy hook-up. 
115 volt and 220 volt, A.C.—25, 50 and 60 cycles. (For time 
ranges, see chart.) 


TIME RANGES—Series TDAF and Series TDAB Timers 


DIAL MAXIMUM 
CALIBRATION TIME CYCLE 







“9 Second 5 Seconds 

V4 Second 15 Seconds 

V2 Second 30 Seconds 
| Second 60 Seconds 
2 Seconds 3 Minutes 
5 Seconds 5 Minutes 

15 Seconds 15 Minutes 

30 Seconds 30 Minutes 

60 Seconds 60 Minutes 
2 Minutes 3 Hours 


For complete technical data request bulletin 39 


MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS 
FOR INDUSTRY—Cam Timers * Manual Set Timers * Tandem 
Automatic Recycling Timers e¢ Instantaneous Reset Timers 
e Running Time Meters 


INDUSTRIAL TIMER CORPORATION | 
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ically the most prolific users of instru- 
mentation—capital expenditures dur- 
ing 1952 will total about $13 billion. 
If all of these plants were automatized, 
over $700 million would have been 
| spent for measuring and controlling 
| instruments, but the 1952 production 

of these instruments was only 10 per 
| cent of this potential,” according to 
| Mr. Dever. 

“The chemical industry, long a 
leader in aggressive use of industrial 
technology and instrumentation, faces 
the prospect of doubling production 
of nearly a dozen major chemicals to 
meet Defense Production Administra- 
tion targets. Increased use of auto- 
matic controls will help meet this 
formidable challenge,” Dever said. 
Dever also saw the increasing diver- 
sity of petroleum products raising new 
technical problems that the instrument 
manufacturer and the petroleum in- 
dustry must solve together 


“There is also,” Dever said, “the 
market for instrumentation — repre- 
sented by the obsolescent plant. . . . 
Thousands of older plants are daily 
approaching technological obsoles- 
area coh cence and in future periods of intense 
competition will have to modernize or 
die. Instruments provide an impor- 
tant phase of such modernization. 


HOWARD 





MR. HOWARD HAVEKOST SAYS: From Pencil to Print, Dever also saw the increased tempo 


“For 23 years, I’ve been working very closely with Only BRUNING of scientific investigation in both the 
hundreds of drafting rooms in the territory I serve. HAS EVERYTHING Federal government and private in- 
My customers have come to depend upon Bruning Sees dustry—estimated at $1,500,000,000 
for practically all of their drafting room needs, and COPYFLEX Whiteprinters annually in each—as having a power- 
they appreciate being able to get direct-company Drafting Machines ful impetus on the future sales of the 
service and personalized attention.” Tracing Papers instrument industry. “Automatic re- 


_ Mr. Havekost is typical of Bruning’s many special- and Cloths cording and measuring instruments 
ists. These trained men take expert care of all the Surveying Equipment are tremendously important to the 
drafting room requirements for architects, designers, : ; ‘sici > biologist, the chemis 
ee eres rs + Drafting Furniture physicist, the biologist, the chemist 
g rom coast to coast, working and the mathematician in gathering 


from one complete and responsible source of supply. Drawing Instruments cok waietions ae temmmeiene 
Wherever you are, consult your Bruning Drafting | Sensitized Papers, ie : es ead i ieee 

Room Specialist about your needs. He'll help you Cloths, Films Tal a aca | 

save time and money, and see to it that you get top- Electric Erasers ee See ee 


quality materials. Complete line He said these few examples illus- 

BE SURE TO ASK HIM ABOUT COPYFLEX, the white- of Supplies trate that it is not by coincidence that 
printer that needs no exhaust ducts, gives you dry, the industrial instrument demand con- 
ready-to-use prints in seconds. tinues heavy and that the outlook is 
optimistic. 000 


we Now is the Ti 
|. 4 TL if | if e] i Meiiakineinien tlisess 


and Equipment 









Everything for the Engineer and Draftsman 


Durinc World War II American in- 
dustry had a great vision. It was the 


B-3-1 vision of the postwar factory—com- 

7 CHARLES BRUNING COMPANY, INC.———-—~ pletely automatic, supervised by a 

{ ment. EES Voterbore, WN. J. * staff of highly skilled workmen. The 
MODEL 93 COPYFLEX 1 C1 Please have a Drafting Room Specialist call. i pushbutton would be the controlling 
Finest large volume | C) Send me free booklets on COPYFLEX. | factor in production. What has hap- 
whiteprinter on the | CJ Show me COPYFLEX in action (no. obligatien). | pened to that vision asked Steven P. J. 
market. Motes ¢ I Raleatas aka dudvnbe<eeab eisai’ Diy itis iisea | | Wood, executive vice-president of the 
ready-to-use prints , . ~ ~ 
up to 42” in width | No shnatpinckdaieasavacwnnekeeFiasieucncies } | Warner Electric Brake & Clutch Co., 
EM i. cai davessabadusicttnnndevis¥ubssnsnesees | | Beloit, Wis. 
no tnstetiation, ox- c l Two factors prevented us from 
hausts or plumbing. \ BPs ccc cbecsehevovewecvseveeven Zone...... State.....06. ) 


crossing the “pushbutton” threshold: 


NW OFFICES IN PRINCIPAL CITIES -— —~—” First, the rush to manufacture war- 


320 ELECTRICAL MANUFACTURING 








An automatic heat treat machine. Production is about 3 times that possible 
with manual methods while quality is held within very close limits. 


of es 
CRUCIBLE a 





ALNICO §=KEEP COSTS DOWN... roug 
MAGNETS automatic production that gives quality control 


Alnico magnets have been getting smaller and lighter, thanks to pro- 
duction techniques in use at Crucible. Automatic machinery cuts the 
possibility of human error to a minimum, so rejections are low. This 
helps to maintain stable price levels in the face of rising material and 
labor costs. At the same time, Crucible’s rigid inspection standards 
and attention to quality have developed a magnet with the highest gap 
flux per unit weight of any on the market. 


Today, Crucible can offer lighter, magnetically stronger Alnico 
magnets because of these automatic production techniques developed 
over the sixteen years that we have been producing the Alnico alloys. 
And behind our familiarity with permanent magnets lies more than 
52 years’ experience with specialty steelmaking. Let us advise you 
on your magnet problem. 


CRUCIBLE first name in special purpose steels 


52 yoars of Fire | steolmating PERMANENT ALNICO MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH 30, PA. 


STAINLESS * REX HIGH SPEED * TOOL © ALLOY * MACHINERY © SPECIAL PURPOSE STEELS 


' 
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Here is the answer to a frequent question we 
receive from people everywhere. Yes, Cannon 
does make a complete line of accessories to be 
used in conjunction with the AN Series of con- 
nectors. Complete engineering data on each of 
these is given in the Cannon AN Bulletin, avail- 
able on request. 


CANNON ELECTRIC 
Since 1915 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Rep- 
resentatives in principal cities. Address inquiries to Cannon Electric 
Company, Dept. B-118,P. O. Box 75, Lincoln Heights Station, Los 
Angeles 31, California. 
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ACCESSORIES 
- for the “AN” Series 











scarce civilian goods, and second, the 
Korean War. He said that as a result 





of these factors, industry waited for 
a “breathing spell.” With the present 
tapering off in demand for some types 
of goods the time is now here to 
make the change. 

Many industries, Mr. Wood said, 
have already started the changeover 
to automatic production methods and 
most new plants are being designed 
around completely 
chines. He warned, however, that so 
far only a small fraction of industry 
seems aware of the value of automa- 
tion in terms of stepped-up production 
and better goods at lower prices. 
“Failure to realize these advantages 
will mean the loss of business to wide 
awake competitors,” he said. 

Progressive industrial leaders will 
do well now to begin planning for 
automation of their plants; they will 
even consider the possibility of atomic 
power for industry, Mr. Wood con- 
Loe 


cluded. 


automatic 


ma- 


Automation W on’t Replace 
Factory Workers 


Automatic control of factory opera- 
tions does not replace workers, but 
rather multiplies each worker's out- 


put, George 


president 


Honeywell 


of 


M. 


Muschamp, vice- 
engineering for 
Industrial Division of Minneapolis- 


the 


Regulator Co., declared 


recently before the annual meeting of 
the American Society of Mechanical 
Engineers, in New York. Supporting 
his thesis that human beings are here 
to stay in the industrial picture, Mr. 
Muschamp asserted that less credit 
than is due is given the so-called rou- 
tine worker. This man is regualrly 
performing sensing, safety and other 
operations that are difficult and ex- 
pensive to do automatically. 

Turning to the positive aspects of 
automation, Mr. Muschamp said that 
must 
whole systems of factory processes be- 
fore a machine is put in place, in- 
stead of simply attaching controls to 
machines hitherto operated by man- 


engineers 


ual direction. 


He 


increasingly 


design 


said: “In some 


industries the era is passing in which 
the process is designed independent- 
ly of control means, and the controls 
added later as something of an after- 
thought. More advanced thinking em- 
bodies the idea of collectively working 
out the over-all process problems in- 
considerations, 
taking advantage of the latest tech- 
niques and equipment in all branches. 


cluding 


This concept 


the 


control 


of 


over-all 


technical 


planning has been called system engi- 


neering, 


and 
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use 


introduces 


im- 








MANUFACTURING 





FRANKLIN WOOLEN MILLS 
REDUCE MAINTENANCE 35% 
WITH SLO-SPEEDS 


When we replaced line shafting with indi- 
vidual drives, using Sterling Klosd-Tite Fan- 
Cooled Slo-Speed Motors, we cut maintenance 
costs 35%, made additional savings up to 
30% over other types of drives and saved 
approximately 60% in floor space, reports 
Walter S. Eastman, Manager, Franklin Woolen 
Mills, Franklin, Massachusetts .. . elimination 
of line shafting also provided better lighting, 
reduced accident hazards and improved em- 
ployee morale. 


INDUSTRY NAMES SLO-SPEED PRODUCTION ADVANTAGES 


In a nation-wide user survey of Sterling Slo-Speed Geared Electric Power Drives: 


86% Lowered Maintenance Costs. 56% Increased 
Plant Safety. 76% Reduced Lubrication Require- 
ments. 56% Obtained Better Protection Against Out- 
door Exposure. 46% Required Less Installation Space. 
40% Achieved Greater Cleanliness. 10% Reduced 
Power Costs. 22% Increased Production. 56% Sim- 
plified Installations. 32% Improved Employee Morale. 


12% Achieved Quieter Operation. 38% Modernized 
Equipment and Machines for Better Performance, 
Better Appearance. 

Investigate the possibilities of bringing some of these 
Slo-Speed production advantages to your plant. Sterling 
Engineering Sales Offices and over 400 Distributors 
and Service Shops throughout the nation effectively 
serve every industrial, commercial and agricultural area. 


There Is a Sterling Electric Power Drive to Meet Virtually Every Requirement 
Sterling Speed-Trol Electric Power Drives—for variable speed at its best 
Sterling Klosd and Klosd-Tite Motors—for constant normal speed at its best 


20-PAGE ILLUSTRATED CATALOG 

Sterling Speed-Trol, Slo- 
Speed, Klosd and Klosd-Tite 
Electric Power Drives. Write 
for catalog No. C-417. 


TERLIN 


Plants: New York City 51 * Van Wert, Ohio * Los Angeles 22 ¢ Hamilton, Canada * Santiago, Chile 


ELECTRIC 
MOTORS 


Offices and distributors in all principal cities 














always dependable, uniform 
base-material quality in 


MOSINEE Forest Fibres! 


As a base material for many parts of vital 
importance to electronics and the electrical 
goods industry, MOSINEE forest fibres 
assure you of consistent uniformity of 
electrical, physical and mechanical charac- 


teristics, true to your specifications. 


That’s why manufacturers in the fields of 
electronics and electrical goods know 
MOSINEE in terms of its being “more 
than paper’. For dependable base materials, 
consult MOSINEE “Fibrologists” ... 
experienced and qualified to cooperate in 


problems of base materials. 







MOSINEE PAPER MILLS COMPANY 
MOSINEE, WISCONSIN 


MOSINEE 


makes fibres work for industry 


324 








mediately the question as to how the 
responsibility for it will be divided 
among the user, the contracting engi 
neer and equipment manufacturers.” 

Mr. Muschamp cited as deterrents 
to automatic control systems: man 
agement and manufacturer inertia, 


| cost differences which might rule out 


the mechanically most efficient proc 
ess as extravagant, and the reluc 
tance of managements to spend on 


| engineering alone. Lumping the engi- 
| neering fee for automation service 
into the equipment manufacturer’s 
| price, he said, had gone about as far 


as it could go. ooo 


For other recent discussions in ELEc- 
TRICAL MANUFACTURING of the coming 
“automatic factory” see, 


The Automatic Factory, March 1952, 
page 246. Summary of recent study 
at Harvard Business School; com- 
puters supply the brains, servos the 
hands. 


Steps to Automation, July 1952, page 
242. Report on General Electric’s bid 
to industry for increased mechaniza- 
tion. 


Instrumentation and Control, November 
1952, page 97. Editorial suggests 
application of process control equip- 
ment to machine drive control. 


The Age of Computers, January 1953, 
page 67. Editorial emphasizes cost 
factors in the automatic factory con- 
cept. 


Automation, The Advent of the Auto- 
matic Factory, February 1953, page 
238. Review of recent book pub- 
lished under this title. 


Batt Pleads for 
Drafting Standards 
in English Units 


| CHAOTIC PRACTICES that exist in the 


drawing and drafting rooms of Great 
Britain, Canada and the United States 
are dangerously impeding the rearm- 
ament effort of the North Atlantic 
Treaty Organization (NATO). This 
statement was made by William L. 
Batt, retiring U.S. minister for eco- 
nomic affairs to the United Kingdom, 
at the annual meeting of the American 
Standards Association, held in New 
York in November. 

The situation could be remedied, 
Mr. Batt said, if industrial leaders of 


| the three countries would order simple 


steps taken to standardize practices 


in making engineering drawings and 


blueprints. He pleaded with top Amer- 
ican management men to give en- 


| gineers and technicians the command 
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BIG or small-We make ‘em All! 
TK” ELECTRICAL HEATING ELEMENTS 


standard or custom made 


FOR DUCT HEATERS... 


You name your heating problem . . . we'll have 
the answer for it... quickly, easily, and at a 
price that is both practical and economical. 

Whether it’s a new feature to spark sales... 
like a room conditioner equipped for “fresh air— 
heated for winter operation” ...or a more com- 
plex heat application similar to the duct heater 
... the TK “headquarters for heat” can serve you. 

And... the chances are good that we may 
have already solved a similar problem that will 
fill your needs exactly . . . at a considerable 
saving in time avd money for you. That’s 






OR ROOM CONDITIONER HEATERS 





because our only business is electric heat. 

Our men are experts ... their know-how 
stemming from years of consistent effort and 
research concentrated in this field. We work at 
it every day... for many different manufacturers 

.. On many different products. 

Why let a heating problem get you down? 
Instead, seek the advice of experts... TK/ You'll 
profit by the intelligent “personalized” service 
... based on experience and know-how ... which 
results in better units for you. Write today for 


complete information. 
*T. M. Reg. U. S. Pat. Off. 


TUTTLE and KIFT, INC. 


1841 N. MONITOR AVE. ¢ CHICAGO 39, ILLINOIS 
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decision to begin these steps, declar- 
ing that costly production delays are 
resulting from the need to redraw 
American, British and Canadian blue- 
prints to fit the shop practices of the 
individual countries. He called stand- 
ardization of drawings and blueprints 
probably the most important single 
step the three countries could take to 
make better use of their combined 
resources. 






CYCLOHM "2900" MOTOR 


The speaker, who was vice chair- 
man of the War Production Board 
during World War II, added, “This is 
the third time we have come to the 
aid of Europe, and each time we have 
faced the same headaches, the same 
delay and waste arising from lack of 
adequate national and _ international 
standards.” 

In his address Mr. Batt stated that 
the Soviet Union is pushing all its 
seven European satellites to standard- 
ize their weapons and industrial pro- 
duction with hers. New engineering 
standards received from Czechoslo- 
vakia now carry the same number as 
the Russian standard on the same sub- 
ject, have titles in both Russian and 
Czech, and carry notations on their 
differences. 

Mr. Batt was awarded the asso- 


OPERATES MOSLER’S Mr. 
ciation’s Howard Coonley medal, 
ELECTRIC DRIVE-IN which is given annually to a business 


executive in recognition of services 
BANKING WINDOW in standards work. Mr. Batt was pres- 
ident of SKF Industries, Inc. for 27 
years before entering government 


MOSLER'S ENGINEERS STATE: Mosler’s nationally famous Electric service. 

Drive-In Window has revolutionized Frank O. Hoagland, vice president 
eerste adopting banking in hundreds of banks throughout and master mechanic of the Pratt and 
es ee vend te deeniry: Presse Sutton and taller's Whitney Division of song weer nay 

> > Sa uaa ae . 
Sade aaiaiiiied aie tees unit mares to sithinonsy south of cv- Pond Corporation, We st Hartforc , 
; : Conn., was awarded ASA’s Standards 
designed motor for our re- tomer's car. Press the button again and : ; . : 
; : ; ; Medal, which is given annually in 
quirements. unit returns—or if teller forgets, unit a pete : 
; oo recognition for service in the develop- 
“Our equipment has to be returns automatically within 15 seconds. ment and practical application of in- 
ee een and In this fine equipment as with many dustrial standards. o0 
must operate without any ° 
seated: Riis tm other leading products, EMC and 
examining the Cyclohm 2900 CYCLOHM fractional h. p. motors play gat a ; 
motor we find it meets all an important role. Get the facts about Simplified Servo 


our requirements with respect 
to fine workmanship, rugged- 
ness, top performance.” 


our complete line. Write or phone 
(Racine 2-2731) for full information. 


System Cuts Aircraft 






Do it now. Costs 
A SIMPLIFIED, reliable electrical re- 
You can tell a motor EMC Universal and mote control device for use in air 
aca . ' Serene epeene Giatens craft was described by two Hughes 
y the company it keeps! MINED te 178M. #. Aircraft Co. engineers during an Air- 
EMC Shaded Pole Motors craft Transportation symposium at 
1/2000 to 1/15 H. P. the recent Middle Eastern District 
CYCLOHM Induction Motors meeting of the American Institute of 


Electrical Engineers. The device was 
reported in a technical paper entitled 
“Consideration of Off-On-Modulated 
Reversing Clutch Servo Systems,” by 
T. R. Steulphagel and J. P. Dallas, 
both of Culver City, Calif. 

This servo mechanism, they said, 


1/1400 to 1/4 H. P. 


DEPT.EM-2+ HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN is distinguished from pee 
: GC L servos of this type in that it incor- 
— EMCevecraic a ars >> CVCLONM MOTOR CORP. porates velocity feedback and high 
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*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 
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Short cut to loss......cc- 


8:30 on a hectic night — and bids for 
the Cohansey Run Bridge had to be in 
the night's mail. It was after 5 when 
the estimators finished the roughs — 
everything was supposed to be auto- 
matic from that point on. Miss Exton 
was at the new electric calculating 
machine literally steaming along— 
when suddenly it stopped. Seems it 
wasn't steam — it was smoke — the 
machine had shorted through failure of 
the electrical insulation. Too late to get 
a serviceman — and it took ‘til 4 A.M. 
to finish the calculations by hand — all 
because some manufacturer tried to save 
pennies by using an electrical insulation 
that cracked. 


 — equipment is wonderful 
when it works. But let the insulation 
short out and failure is complete. 


BH “649”, pioneer in the field of 
vinyl-coated fiberglas tubings, provides 
extra protection for your equipment 
against costly rejections and failures. It 
is permanently flexible, and offers high 
dielectric strength at continuous oper- 


ating temperatures of 110°C., with 
“spot” resistance up to 220°C., without 
regard to aging and abuse. 


Made of continuous Fiberglas yarns, 
coated with a vinyl compound, BH 
“649” can be twisted and knotted with- 
out damage. It withstands “push-back” 
during installation, without loss of 
physical or dielectric properties. It will 
not fail on a bend — even when bent 
back upon itself. It is absolutely fray 
and ravel proof. An imposing list of 
users testifies to its superiority — spe- 
cific applications cited on request. 


BH “649” is one of a family of BH 
electrical insulations, each designed to 
meet particular conditions in service. 
Give us a few facts about your require- 
ments, product, operating temperatures, 
voltages. We will furnish production 
samples for testing purposes. 


Address Dept. M-2 


Bentley, Harris Manufacturing Co. 
5 Conshohocken, Pa. 





2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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SUSU br Lng oe Vows 


News of G-E electrical insulating developments that 
can be important to your business. 


A SINGLE INSULATING VARNISH 


TO DO THE JOB OF MANY! 
G-E 9700 All-Purpose Varnish fits more jobs, 


gives excellent results at low cost 


G-E chemical research has developed a new, economical, clear- 
baking insulating varnish that offers you many big advantages: 


ALL-PURPOSE APPLICATION. With G-E 9700 you can cut down inventory 
by using a single varnish for several needs. 

EASY TO APPLY. G-E 9700 can be applied by hot or cold dipping, roller 
coating, brushing, spraying, and vacuum or pressure impregnation. 

TOUGH, DURABLE. It has high bonding strength and gives you a smooth, 
wrinkle-free surface that provides outstanding durability. 


THROUGH CURING. G-E 9700 cures thoroughly in deep sections, and 


can be cured by heat from 110 C up to 150 C, depending on curing 
speed desired. 


HIGHLY COMPATIBLE. G-E 9700 mixes quickly and easily with most 
other baking varnishes. 


This new insulating varnish is ideal for treating all sizes of stators 
and rotors with speeds up to 10,000 r.p.m., transformers, coils, wind- 
ings, and insulation such as paper, fibre, and laminates. 





FREE! Write today for free sample and a technical report on G-E 
9700 All-Purpose Varnish: General Electric Company, Section 360-1A, 
Chemical Division, Pittsfield, Mass. 
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speed servo reversing clutches. Servo 
power is obtained from a driving 
motor operated continuously in one 
direction. The servo function is per- 
formed by direction of rotation re- 
versing magnetic clutches. 

The combined use of velocity feed- 
back and high speed reversing 
clutches in an on-off servo elevates its 
performance to that comparable with 
proportional servos while still retain- 
ing the basic simplicity of the on-off 
control principle. A further advan- 
tage is that acceleration performance 
may be obtained from an all-electric 
servo which presently can be obtained 
only from combined electro-hydraulic 
or electro-pneumatic systems. 

The authors said that cost and re- 
liability are present critical factors in 
aircraft development and a study of 
simpler, more rugged servo controls 
is in order. In this regard, the im- 
provement of older type, non-linear 
electromagnetic controls which do not 
depend upon vacuum tube equipment 
should be considered. Off-on-modu- 
lated servo clutch controls of this 
type have substantial advantages in 
weight, simplicity, and acceleration 
characteristics. 

The two aircraft engineers observed 
that the rapid expansion of aircraft 
servo mechanism application has 
caused air force operation and finan- 
cial problems of a critical nature. The 
size and effectiveness of our air force 
is being limited by the rapid rise in 
cost of present military aircraft. No 
small part of this rise in cost is due 
to the high cost of complicated elec- 
tronic servo devices. Also the general 
failure of electric servo reliability to 
progress at a rate commensurate with 
the increased responsibilities now be- 
ing given aircraft servo control is 
one of the principal causes of an 
alarming number of noncombat cas- 
ualties, noncombat man-hours _ re- 
quired for air force operation, and 
nonoperative airplanes in a_ typical 
combat group. 

They concluded that electric on-off 
servo controls are simple and based on 
non-speculative design with sturdy 
electromechanical elements; the com- 
bined use of feedback and _servo- 
clutches in an on-off servo elevates its 
performance to that obtainable with 
continuous control while offering pos- 
sibilities of lower cost and weight, 
greater simplicity and reliability. The 
on-off servo unit is adaptable to 
large aircraft now using hydraulic or 
electric hydraulic servos. ooo 


Progress in Color TV 

PropaBiLiry that the television in 
dustry may be in a position by the 
middle of 1953 to present to the 
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ATLAS 


ENGINEERING 
TRANSFORMERS 


Built to Meet 
MIL-T-27 SPECIFICATIONS 


HELDOR MANUFACTURING CORPORATION 


HELDOR BUSHING & TERMINAL CO., INC. 
225 Belleville Ave. Bloomfield, N. J. 
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MOVE THIS 
PILE OF PARTS ? 


Generalift 


C2 £ tke) 
PALLET BOXES 


Better check today on this ver- 
satile, popular container. The 
Generalift Pallet Box and fork 
lift truck is a combination that 
will substantially reduce your 
materials handling costs! Pic- 
ture at right shows how many 
manufacturers are also using 
Generalift Pallet Boxes for the 
more economical storage of 
parts and materials. 


Write for your free copy of “‘The General 
Box.” It illustrates and describes how man- 





ENGINEERED SHIPPING CONTAINERS FOR EVERY SHIPPING NEED 


© Wirebound Crates and Boxes 
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AMERICA’S FINEST INDUSTRIAL 
PACKAGING LABORATORY 

It is here where more efficient containers are born. 
We will be glad to study your problem and design 


a container that best meets your specific needs. 
Write for complete details. 


BOX COMPANY 


GENERAL OFFICES:1874 Miner St., Des Plaines, Ill. 


DISTRICT OFFICES AND FACTORIES: Cincinnati, Denville, N. J., 
Detroit, East St. Louis, Kansas City, Louisville, Milwaukee, 
Sheboygan, Winchendon. General Box Company of Mississippi, 
Meridian, Miss. Continental Box Company, Inc. Houston, Dallas 


© Generalift Pallet Boxes 


it’s as costly as this 





as efficient as this 


ere et hate]: ed 
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TV Tuning 
Contact Cleaner 


NyYLon impregnated with a special 
cleaning agent is used to clean both 
rotating and stationary contacts on 
television receiver tuners. The new 
“Tuner-Kleen’r” developed by Conrac, 
Inc., Glendora, Calif., can be installed 
on any standard set. 

Produced to close tolerances, the 
unit is installed in the tuner in a 
space made by removing a pair of 
unused tuner strips. The cleaning oper- 
ation is performed each time the tuner 
knob is actuated. The unit has been 
extensively field-tested in hot, arid, 
dusty, moist, salty and temperate 
atmospheres and has proved to have 
a life expectancy averaging from two 
to four years without attention. 0 0 0 


Federal Communications Commission 
the findings of the National Television 
System Committee on color television 
standards was held forth in a talk by 
A. V. Loughren, director of research 
of the Hazeltine Corporation. Test- 
ing to date on signal standards de- 
veloped by the committee a year ago 
indicate, he said, that the committee 
now has a compatible color signal that 
is entirely satisfactory for commercial 
telecasting, although a few minor im- 
provements may be possible. After 
further testing and objective check- 
ing of all findings by a separate group 
within the committee, these findings 
will be presented to the industry. Mr. 
Loughren explained that the commit- 
tee’s standard permits the transmission 
of a good color signal within the same 
frequency channel required for black 
and white television because of three 
basic factors: (1) The sharpness of a 
color image is determined largely by 
brightness contrast (relative light and 
shadow) in the picture, rather than by 
color differences. (2) It is possible to 
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Martin B-61 Matador 
pilotless bomber tak- 
ing off. Made by the 
Glenn L. Martin Com- 
pany, Baltimore, Md. 


cheb bd ddd 


er — fee 





WHERE REQUIREMENTS ARE SEVERE, 
CALL REVERE 


The dramatic pictures on this page show two important 
special applications of Aerovox capacitors. One is the 
Martin B-61 Matador pilotless bomber. It contains an 
Aerovox capacitor, which has to withstand the terrific 
acceleration and speed of the craft. The other is the 
submersible Jeep. Its 24-volt electrical system is com- 
pletely waterproofed, and includes Aerovox filters and 
capacitors for suppression of radio interference. Revere 
not only supplied copper and brass strip for the capaci- 









Jeep almost complete- 
ly submerged. Can be 
operated in this posi- 
tion at about 9 miles 
per hour. Made by 
Willys-Overland Mo- 
tors, Inc., Toledo, 
Ohio, for the Armed 
Forces. 


Generator regulator tor cases, but collaborated closely in setting up specifica- 
for the 24-volt system tions, and in addition worked on a welding problem. In 
of the submersible regard to the latter, an Aerovox Project Engineer wrote: 
Jeep. This is com- “We have had much better welds.” . . . Revere is always 
pletely waterproof ‘ 

and highly resistant te glad to collaborate on problems concerning copper and 
corrosion and fungi. its alloys, aluminum alloys, and electric welded steel 
Produced by The Elec- tube. Call the nearest Revere Sales Office. 


tric Auto-Lite Com- 
pany, Toledo, Ohio. 


Illustrated are two of the many 
types of capacitors and filters LOO ER TET 
made by Aerovox Corporation, i AEROVOX 302 


New Bedford, Mass.;an important tevec TEs COPPER AND BRASS INCORPORATED 


capacito plier to both Electric ON ata! Ae ile 

itor supplier to c Re , - 

kite oak: Mies» Matias: et Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


The unit above is the filter ca- 
it 7 t o s* a : P 
ot See Be Generar » Mills: Baltimore, Md.; Chicago and Clinton, I1l.; Detroit, Mich.; 
cal Los Angeles and Riverside, Caltf.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


regulator of the submersible jeep e 
SEE REVERE’S ““MEET THE PRESS’’ ON NBC TELEVISION EVERY SUNDAY 







while the unit at the right is used 
in the pilotless bomber. 
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use for this “brightness information” 
all of the present black and white 
video band (a little over 4 mc). (3) 
There is room for the “color difference 
information” in “gaps” between the 
components of the brightness signal. 

In considering the adoption of a 
theater television system, Mr. Lough- 
ren warned, the theater industry 
should remember that from a_ long 
range viewpoint, system considera- 
tions may be more important than ap- 
paratus considerations. Although one 
type of apparatus may now appear to 
| provide a better color image for the- 
' ater screens, he said, the industry 
should make sure that it does not 
adopt with this apparatus a system 
that has inherent limitations. A se- 
quential system requires the trans- 
mission of about twice as much in- 


formation as does a simultaneous sys- 

CUOr tem in order to provide an image of 

| comparable quality, and therefore re- 

nth ° quires the use of a wider band of 








frequencies involving greater cost for 


transmission. BE 
SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE . CLEVELAND 5, OHIO 
How Price Control 


| 
erior Affects Copper Supply 
IN A RECENT TALK by A. D. R. 
* cy oS Bd “ | Fraser, president of Rome Cable Cor- 
| poration, he discussed the effect of 
government price control policies on 
the supply of copper. In his state- 


| nt Mr. Fraser said th has 

For SPECIFIED PERFORMANCE | vantined a scarce metal throughout 
the Korean War and the : ly con- 

Specify JELLIFF RESISTANCE WIRE | times to be insufficient to meet the 
demand. Both foreign and domestic 


mine strikes and unfortunate price 
A WIDE RANGE OF ALLOYS... regulations affecting the i 


price of 
scrap and permitting a premium for 
A WIDE RANGE OF EXPERIENCE... foreign copper have all contributed 
to keep the supply below the demand. 
COMPLETE CONTROL OF MANUFACTURE... ic 


In June the price of foreign copper 





s | was decontrolled and since that time 

make JELLIFF the ideal source of most foreign copper has been sold in 
: : > | United States at about 36% cents 

Resistance Wire to assure your Product's | ae 


per lb compared with the domestic 
| price of 24% cents per lb. In June it 
Performance According to Specs. | was estimated that available supply 
for the third quarter would be 60 
ers: | per cent domestic and 40 per cent 
: foreign and it was ordered by the 
Office of Price Stabilization that wire 
388 33 mill and brass mill fabricators would 
have to absorb 20 per cent of the 
iis eo added cost above 24% cents on for- 
SOUTHPORT, CONN. eign copper. This worked out to 
approximately % a cent per pound for 
the wire mill dui and cost the 
industry about two million dollars in 
the third quarter of this year. 
An additional two million dollars 
was absorbed by the industry to take 
, 2 care of customers needs when supple- 
Detailed Enquiries Welcomed. Address Dept. 25. mental quantities of foreign cane 
were made available, according to Mr. 


THE C. 0. 


precision resistors—rheostats— 


DIPPING BASSE 
aeim anv”? 


relays—thermocouples—ohmmeters 
—bridges—high-temperature fur- 
naces can all benefit from the 
PLUS-PERFORMANCE of 

JELLIFF RESISTANCE WIRE 
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Fraser's statement. “This is indeed 
a heavy penalty for the wire and 
brass mill fabricating industry and 
to our minds outright discrimination 
against our industry compared to 
others that have been allowed ade- 
quate pass-through of Government 
ruled price increases. Such vacillating 
practices have affected the scrap sup- 
ply and I have had one good author- 
ity say that all of these practices since 
January 1951 have kept an estimated 
175,000 tons of electrolytic copper 
from reaching normal refinery chan- 
nels. We do not believe a shortage 
would exist today if the laws of supply 
and demand were permitted to oper- 
ate. If price controls on refined and 
scrap copper were removed it is our 
opinion that domestic price would rise 
moderately and the foreign price 
would decline somewhat bringing the 
two prices more nearly in balance.” 


Aluminum for Conductors 


For many years aluminum with a 
steel reinforcing strand formed into 
a stranded cable known as ACSR has 
steadily captured an increasing pro- 
portion of the bare transmission lines 
market. Mr. Fraser noted that his 
company had not manufactured any 
of this type of cable to date. Eco- 
nomics, adaptability of certain con- 
ductor metal in aluminum plus short- 
age of copper have accelerated the 
use of aluminum for certain insulated 
products in the past two years. 
Aluminum also was under allocation 
and demands have exceeded the sup- 
ply allocated. In March of last year 
arrangements were concluded with 
the Aluminum Company of America 
to insulate sizable quantities of alumi- 
num conductor for them, an arrange- 
ment of mutual advantage. Mean- 
while casting and rolling equipment 
for aluminum has _ been purchased 
and experimental work on that equip- 
ment is now progressing. © UO 


Revere Head Asks for 
Copper Price Decontrol 


THE YEAR 1953 can mark the turning 
of the corner on the acute copper short- 
age problem by the release of pent-up 
scrap copper, if the current pricing 
difficulties can be overcome through 
decontrol, James J. Russell, Chairman 
of the Board of Revere Copper and 
Brass Incorporated, declared recently. 

Mr. Russell explained that an in- 
crease—of perhaps as much as 150,000 
tons—would result from a resumption 
of the flow of scrap copper to cop- 
per refineries. For the last two years 
this flow has been abnormally low. 

“It is impossible to judge accu- 
rately the quantity of additional scrap 
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SUPERIOR CARBON PRODUCTS, 
9115 GEORGE AVENUE - 





INC, 


CLEVELAND 5, OHIO 


BRUSHES 


PURCHASING AGENT! 
PRODUCTION MAN! 
SALES MANAGER! 
ENGINEER! 


Agree that NEPCO Commutators are better. 


Better because NEPCO is constantly alert to find new ways to make 
NEPCO COMMUTATORS easier for you to use. 


To give you greater service we now draw copper .. . finish mica 
for segments . . . make special dies, tools and special machinery 
in our own plant. Incidentally much of this machinery eliminates 
die costs on many commutators from 2” to 3” diameter. 


These services get you into production faster and give you 
greater flexibility of design. 


From Packaging to Performance NEPCO is the outstanding 
commutator 


Send us your specifications today! 


ieee eee OY 
eo ere LT MLS ML TOL LL LeeLee 
1759 W. .MOUND ST. + COLUMBUS 4, OHIO + PHONE RA. 1116 
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to the 
ELECTRICAL 
ENGINEER 


or 


PHYSICIST 


with experience in 
RADAR 


or 


ELECTRONICS 


Hughes Research and Develop- 
ment Laboratories, one of the 


nation’s leading electronics 


organizations, are now creating 
a number of new openings in 


an important phase of their 
operations. 


4 


4 
7 
4 


4 
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Here 1s what one of these positions offers you: 


THE COMPANY 


Hughes Research and De- 
velopment Laboratories, 
located in Southern Califor- 
nia, are presently engaged 
in the development and 
production of advanced 
radar systems, electronic 
computers and guided 
missiles. 


THE NEW OPENINGS 


The positions are for men 
who will serve as technical 
advisors to government 
agencies and companies 
purchasing Hughes equip- 
ment—also as technical con- 
sultants with engineers of 
other companies working 
on associated equipment. 
Your specific job would be 
essentially to help insure 
successful operation of 
Hughes equipment in the 
field. 


HUGHES 


RESEARCH AND 


DEVELOPMENT LABORATORIES 


Engineering Personnel Department 


THE TRAINING 


On joining our organiza- 
tion, you will work in the 
Laboratories for several 
months to become thor- 
oughly familiar with the 
equipment which you will 
later help users to under- 
stand and properly employ. 
If you have already had 
radar or electronics experi- 
ence, you will find this 
knowledge helpful in your 
new work. 


WHERE YOU WORK 


After your period of train- 
ing—at full pay—you may 
(1) remain with the Labor- 
atories in Southern Califor- 
nia in an instructive or 
administrative capacity, (2) 
become the Hughes repre- 
sentative at a company 
where our equipment is be- 
ing installed, or (3) be the 


Hughes representative at a 
military base in this coun- 
try or overseas (single men 
only). Compensation is 
made for traveling and 
moving household effects, 
and married men keep their 
families with them at all 
times. 


YOUR FUTURE 


In one of these positions 
you will gain all-around ex- 
perience that will increase 
your value to our organiza- 
tion as it further expands in 
the field of electronics. The 
next few years are certain to 
see large-scale commercial 
employment of electronic 
systems. Your training in 
and familiarity with the 
most advanced electronic 
techniques now will qualify 
you for even more impor- 
tant future positions. 


How to apply: 


If you are under thirty-five 
years of age, and if you have 


write to the Laboratories, giving 


resumé of your experience. 


that might be forthcoming in the 
event of the termination of the present 
multiple pricing system in the refined 
copper market,” he declared, “but 
in some quarters it has been esti- 
mated that as much as 150,000 tons 
of additional copper might be re- 
covered from this one source in the 
course of a year. This would amount 
to an increase of about 10 per cent 
in the domestic supply of refined 
copper. 

In an estimate of the mine produc- 
tion in the United States and five 
other leading copper-producing areas 
of the western world, Mr. Russell 
foresaw an increase of 165,000 tons 
during 1953, with a potential increase 
of 530,000 tons by 1956. He said 
that major increases in mine produc- 
tion will begin in 1954 and reach the 
peak by 1955 or 1956. uo oO 


Universal Flux 


A FLux paste which can be used for 
soldering a variety of metals and 
is non-corrosive, is described in a 
Government research report now 
available from the Office of Technical 
Services of the U. S. Department of 
Commerce. On a program sponsored 
by the Army Signal Corps a solder- 
ing flux was developed for such diffi- 
cult-to-solder metals as steel, nickel 
and aluminum. Two paste composi- 
tions will solder the difficult as well 
as the easy-to-solder metals; are non- 
corrosive, and can be formed into the 
core of flux-core type solder. 

In the course of this research proj- 
ect a new process was developed for 
making a flux paste from rosin by pre- 
cipitating the rosin in a finely divided 
form from a solution. Also, an im- 
proved “corrosion-current” method 
was developed for testing the corro- 
siveness of soldering fluxes. 

PB 106584, Progress and Summary 
Report on Non-Corrosive Flux Paste 
for Universal Application, 56 pages, 
including a number of tables and sev- 
eral illustrations, sells for $2.75 in 
microfilm and $7.50 in photostat form. 
Orders should be addressed to the 
Library of Congress Photoduplication 
Service, Publications Board Project, 
Washington 25, D. C. Enclose check 
or money order payable to the Libra- 
rian of Congress. Ooo 


Atomic-Electric Power 
Not For the Present 


AN ATOMIC-ENERGY electric power in- 
dustry cannot be placed on a sound 


Culver City, 
Los Angeles County, California 


Assurance is required that 

relocation of the applicant 
will not cause disruption of 

an urgent military project. 


basis so long as it requires a govern- 
ment-supported market for atomic 
weapons raw materials to make it 
feasible. Speaking before the AIEE 
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Having inbuilt control switch 
and receptacle, this motor is 
readily adaptable to portable 
tools and equipment. 








Universal motor parts for portable Lightweight universal motor with 
electric tools, garage equipment and efficient spur gear speed re- 
other industrial devices. ducer for pipe threaders and 


similar portable equipment. 


Series motor suitable 












for many intermittent Lightweight universal motor 
duty applications for portable devices re- 
where space and weight quiring a_ self-ventilated, 





are important con- high-speed motor. 
siderations. 







Dependability 


ramet Tuil Teil Me Anas 


Low Weight in... 


Fractional Horserow MOTORS 


The wide use of Lamb Electric Motors in aircraft components, 
home appliances, portable electric tools and other portable 
devices is impressive evidence of the fact that they combine 
thorough dependability with low weight. 





To obtain these and the other advantages of Lamb Electric 
specially engineered motors, it is important that the motor be 
considered while the product is still in the design stage. 


THE LAMB ELECTRIC COMPANY « KENT, OHIO 


In Canada: Lamb Electric — Division of 
Sangamo Company Ltd.— Leaside, Ontario 


Lamb Eleclhic MOTORS 


FRACTIONAL HORSEPOWER 
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Complete facilities to 
produce any sheet metal 
part or assembly to your 
specifications — 

tanks, housings, boxes, 
guards, cabinets, cabs and 
stands. Expand your 
facilities to include 

plant, equipment, and 
experienced personnel— 
without capital invest- 


ment on your part. 


NB Pup Fo Make 


ft 


TEL Mee ee fun IOI 


STOLPER STEEL PRODUCTS CORPORATION 
308 PILGRIM ROAD 
MENOMONEE FALLS, WISCONSIN 


(MILWAUKEE DISTRICT) 
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Heated Knives Cut 
Rayon Strip 


THE PROBLEM of edge-fraying when 
cutting acetate rayon into strips has 
been avoided by the Cameron Ma- 
chine Co., Brooklyn, N. Y., through 
use of General Electric Calrod tubular 
heaters on the cutting knives of a re- 
cently developed slitting machine. 
The _ straight,  electrically-heated 
blades of the new machine melt razor- 
thin slits in the rayon as the fabric 
passes between the blades and the 
rewinder platen roll. While cutting, 
the blades fuse minute strips along 
the edges of the cuts and prevent 
separation or beading. The edges 
cool instantly so there is no chance for 
fused layers in the rewound rolls. The 
slitter operates efficiently at speeds up 
to 250 fpm and can be set up to 
produce ribbons any width from % in. 
up, across the full width of the mate 
rial. OOo 


Machine Tool Conference, Harry A. 
Winne, vice president in charge of 
engineering, General Electric Co., also 
expressed doubt that a sound atomic 
electric power industry will come any 
sooner as a result of work on the A- 
bomb than if it had been allowed to 
develop in the normal American man- 
ner. 

He stated that the development of 
nuclear energy was necessarily back- 
wards because of the desire for a 
super weapon. It will now be neces 
sary to back-track from the A-bomb 
end product to fill in the large voids 
in nuclear information. 

Because the first major atomic en 
ergy project was so vast in scope, 
most people feel that atomic energy 
development is so expensive that it 
would never have been developed un 
less the government undertook it. 

Certainly, if interested private in- 
dustry had undertaken atomic ener- 
gy development alone there would be 
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Operator installs space-saving G-E Selenium Rectifiers on monitor sequence count-controller. 


G-E Selenium Rectifiers 
Cut Costs and Save Space 


“We greatly simplified a serious 
prob lem, inereased current 
capacity by 30 per cent, and even 
saved money as well, by our use of 
General Electric Selenium Rectifiers 
in our product,” reports Production 
Instrument Company, Chicago, IIli- 
nois, large manufacturers of e tid ‘ctrical 
counters. 


space 


G-E SPECIALISTS HELPED. These 
benefits resulted from an improved 
installation plan designed by G-E 
Rectifier Specialists, ‘working with 
Production Instrument Company, 
and using compact, G-E Selenium 
Rectifiers. A change to several small 
unit stacks replacing one large as- 
sembly made installation easier and 
faster, and more economical. 


LONG LIFE. Low forward resistance 


means low forward voltage drop 


Y 


G-E Selenium Rectifiers, and com- 
bined with their high reverse resist- 
ance, assures low heat loss with re- 
sulting slow aging and long life. 


COMPACT and lightweight, G-E 
Selenium Rectifiers save space for 
other components, and provide un- 
interrupted and long-lasting _ per- 
formance. They make a major con- 
tribution to your products’ quality 
and consumer acceptance. 

FOR MORE INFORMATION, consult 
your nearest G-E Apparatus Sales 
Office or write for the Selenium Ree- 
tifier Application Manual GET-2350. 
And you can test G-E Selenium Rec- 
tifier quality for yourself, with GEA- 
9524A, Testing Directions for Sele- 
nium Rectifiers. Address Section 461- 
26, General Electric Company, Sche- 


nectady se Mm. 3. 
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METALLIC RECTIFIER 


FACTS FOR ENGINEERS 


AGING 
by C. E. Hamann 









































Frequently the aging of sele- 
nium rectifiers is thought of as an 
increase in forward resistance re- 
sulting in a reduction of voltage 
output. 

Aging of metallic rectifiers is 
defined by the American Institute 
of Electrical Engineers as “any 
persisting ¢ thange (exce pt failure) 
which jake place for any reason 
in either the forward or reverse 
characteristic.” 

Therefore, it is a mistake to 
think of aging only as a change in 
forward resistance. Aging can, 
and often does, affect the reverse 
characteristics of a selenium cell. 
With age the cell may lose its 
ability to block voltage. When this 
occurs, the back le akage i increases, 
and consequently the losses are 
increased and the operating tem- 
perature rises. 





REVERSE = 
CHARACTERISTICS Ss] CHARACTERISTICS 


FORWARD 


Therefore, if you wish to deter- 
mine the quality of a rectifier cell, 
it is necessary to consider the 
forward and reverse characteristics 
and the effect that aging has on 
both characteristics. 

A high quality rectifier cell 
must have initially a low forward 
resistance and high back resist- 
ance. In addition, a high quality 
rectifier cell must show a minimum 
of change in both forward and 
reverse characteristics with time. 

If you would like information 
on how you can test initial 
characteristics of selenium stacks, 
write for the bulletin mentioned 
at left. 


General Electric Company 
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Basic Features 


OF EVERY 


HAYDON TIMING MOTOR 


PROVIDE 
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DEPENDABILITY 


Slow rotor speed means a minimum of 
reduction gearing, long life, quiet opera- 
tion. 


fj 
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TOTAL ENCLOSURE 


ALL HAYDON motors are totally enclosed, 
a basic feature of sound design. 





OPERATION IN ANY POSITION 


Means freedom from worry about mounting 
position, no limitations on your original 
design and field operation. 





STANDARD INTERCHANGEABLE DESIGN 


A wide range of speeds in only 2 motor 
series, interchangeable in mounting, drive 
shafts and all dimensions except depth, 
permits use of the same basic motors for a 
variety of requirements. 


2526 Elm St., Torrington, Conn. 
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SMALL SIZE 


HAYDON motors are the smallest available 
of their types. 





CONTROLLED LUBRICATION 


Two lubrication systems permit the selection 
of lubricant best suited to each component. 
All circulation controlled by capillary 
action. 


bh LA = 
Vr, 
‘ey 
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SIMPLE SECURE ASSEMBLY 


The entire face of the motor con be rigidly 
supported against the mounting surface. 
Motor leads are standard for quick, inex- 
pensive wiring. 





CHOICE OF MANY SPEEDS 


Many standard speeds available from 60 
rpm to 1 revolution per week. 






HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


TIMING 


Subsidiary General Time Corp. 

















no atomic bomb now or submarine 
atomic power plant scheduled for the 
near future, but what had been ac- 
complished would have had a better 
foundation on which to build in all 
directions. The progress would have 
been slow, and would not have been 
impeded by present groundless fears 
and what are perhaps outlandish safe- 
ty factors. 

Current thinking is based on atomic 
reactors that produce plutonium for 
weapons and incidentally heat which 
can be used for the generation of 
electric energy. Such plants can be 
economical only so long as the gov- 
ernment (the only present customer 
for plutonium) guarantees the mar- 
ket and price for plutonium. Bar- 
ring war, there will come a time 
when our atomic weapon stockpile 
will be deemed adequate and there 
will be no presently foreseeable mar- 
ket for plutonium. 

Atomic-electric power will only be 
economically sound when it can com- 
pete with our generating means in its 
own right. According to Mr. Winne, 
it could not do that today, and will 
not be able to for several decades. 

According to figures prepared by 
Walter Cisler, president, Detroit Edi- 
son Co., the steam generating part of 
a coal-fired electric power station 
costs $77 per kw for a 600,000-kw 
station. This is the part of the station 
that would be replaced by the atomic 
reactor and heat exchanger were nu- 
clear energy to be used to generate 
steam. A couple of years ago, the 
Atomic Energy Commission stated 
that the average cost of experimental 
reactors then planned was about $10,- 
000 per equivalent kilowatt output. 

Discounting inadequate supplies of 
other fuels, it will require a certain 
“climate” to achieve economical atom- 
ic-electric power. This climate com- 
prises the scientific and engineering 
knowledge of materials and phenom- 
ena, and experience gained by pro- 
gressing slowly from step to step. It 
also includes scientific, engineering 
and manufacturing tools developed in 
this field and in other projects far 
afield. The climate will also be af- 
fected by the attitude and receptivity 
of the public. ooo 


Canned Motors for 
Atom Sub Engine 


Morors driving hot-water circulating 
pumps for a nuclear reactor literally 
are canned. The squirrel-cage rotor 
is contained in a shrink-fit jacket of 
stainless steel, as is the stator. In 
this type of motor the “air gap” is a 
combination of hot water and two 
layers of stainless steel. 

As with most of the components of 


ELECTRICAL MANUFACTURING 


i 


| 


a MATT TT) 


| 


We welcome your inauiries 


on new ways in which you can profit by using 


CLEVELIT E* 


the DEPENDABLE LAMINATED PHENOLIC TUBING 


Its use the world over, is aiding Electrical and Electronic 
Industries to improve performance and lower costs. 


CLEVELITE is known for its — DEPENDABILITY — 
UNIFORMITY — and ability to meet required tolerances 


. . particularly important in coil forms, collars, bushings, 
spacers, tubes and endless other products. 


Consult our Research and Engineering Laboratory. It is at 
your service. 


WHY PAY MORE? For the best . . . Call CLEVELAND! 


* Reg. U. S. Pat. Off. 


CLEVELAND CONTAINERGI 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


@LANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y, Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. 2. 
NEW ENGLAND ez. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. : 
CHICAGO AREA PLASTIC TUBING SALES, $215 N. RAVENSWOOD AVE, CHICAGO Fe 
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ey © e enough to be rolled 


into a ball, or hard enough to be 
ground and chiseled. Felters Felt is 
used for jobs like padding delicate 
instruments and polishing glass. 


FELT 


by FELTERS 


— JUST THE WAY 
YOU NEED IT, 

IN ANY SHAPE, 
THICKNESS, COLOR 
OR CONSISTENCY. 











SS 





SOME OF MANY JOBS YOU CAN DO 
WITH FELT BY FELTERS 


SEALING oil in and keeping dirt out 

are jobs that Felters Felt is doing for 
manufacturers who use oil seals, gaskets, 
window liners, etc. 

VIBRATION isolation is one of the 

biggest uses for Felters Felt. Various grades are 
available to reduce transmitted vibration 
as much as 85%. 

CUTTING of Felters Felt is easy. 
Die-cutting, sciving, grinding, etc. are 
done quickly, without frayed edges. 

Or, we will cut parts to meet 

your specifications. 


the FELTERS 


Company 
205 South Street, Boston 11, Mass. 
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Dozens of ideas and 
technical data about 
Felt are given in this 16- 
page “Felters Design 
Book". To make the 
best use of the exclusive 
combination of proper- 
ties Felt provides, write 
for your copy of the 
“Felters Design Book”. 








the reactor circuit, leakage must be 
small. Hence the motors cannot drive 
the pumps through seals. The rotor 
must be contained within the fluid 
circuit and obviously is continuously 
exposed to water that is “hot” both 
as to temperature and _ radioactivity. 
To prove tightness, the stator en- 
closure is tested with the most sensi- 
tive leak detector obtainable. To 
make this test, the space to be occu- 
pied by the rotor is filled with helium 
under high pressure and with the 
stator volume evacuated. The bear- 
ings also are inside the stator and are 
lubricated by water. 

The motors are built by Westing- 
house in several sizes. The whole 
packaged unit—motor and pump built 
integral with it—must pass the Navy 
test for high shock. One unit has 
been running for 13,000 hr continu- 
ously (1% years) under conditions 
of full load, operating temperature 
and _ pressure. oo oO 


High Electrical Loads 
Pose New Problems 
To Car Manufacturers 


THE STORAGE BATTERY in an automo- 
bile has to deliver more than three 
times as much electricity today than 
did one of 25 years ago, according 
to a recent statement by H. M. 
Gulick, chief engineer, Industrial Re- 
search, Inc., Miami. Since the self- 
starter put batteries in cars in 1912, 
power-operated convertible _ tops, 
electric window lifts, directional sig- 
nals, defroster and heater fans, dual 
horns, seat adjusters and radios have 
been added. Some 1952 cars have 
more than two dozen light bulbs, and 
air conditioning on some 1953 cars 
will still further strain the 6-volt 
electrical system. The battery has be- 
come the key to modern motoring. 

The best practical method for pro- 
viding sufficient electric capacity will 
be found by converting systems to 
12 volts, already standard on buses, 
trucks and commercial vehicles. Such 
systems will provide greater power 
reserves with high-output generators 
and without increasing generator size. 
With a 12-volt system, even more 
electrical units (Let the windshield 
wiper be the first!) can be attached to 
a car. Several of the new 1953 cars 
have 12-volt systems. 

Twelve-volt systems are not new to 
pleasure cars. They were installed in 
early Dodges, Stearns and Locomo- 
biles. They also are used on most 
European cars. Military vehicles and 
aircraft have already gone to still 
higher voltage systems. 

In the meantime, manufacturers are 
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The Eisenhower Inaugural Medal 


is made of Lasting Bronze 


WE ARE PROUD to announce that one of our custom- 
ers is executing the official 1953 Presidential Inau- 
gural Medal. The striking of over 10,000 replicas 
by the Medallic Art Company of New York City 
marks the return of this commission to private en- 
terprise after many years of government manufacture. 
Walker Hancock, well-known American sculptor, 


prepared the original model from which the medal 


@ 
7 


wy 
y| 


for General Eisenhower and the replicas were 
reproduced. 

This memorable medal may be obtained for $3.00 
from the Inaugural Committee, 1420 Pennsylvania 
Avenue N. W., Washington 25, D. C. 

A special alloy of bronze, carefully prepared to 
exacting specifications, is being supplied for this 
medal from our mill here in Bristol. 


A The BRISTOL BRASS CORPORATION 


makers of Brass since 1850 in Bristol, Conn. 


Offices or warehouses in 


Boston, Chicago, Cleveland, Dayton, Detroit, Los Angeles, Milwaukee, New York, Philadelphia, Pittsburgh, Providence, Rochester 
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Experienced Electronics 
Production Test Equipment 
ENGINEERS 
Needed 





to 


apply 
techniques 


GUIDED MISSILES 


Inquire: 


MGR., ENGR. PERSONNEL 


“BELL. 





P.O. BOX 1, BUFFALO, N. Y. 










IF YOUR PRODUCT CALLS FOR ELECTRIC HEAT .. . 


> ah 


HEATING A 


6 
! 
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.. there’s a WATLOW HEATING UNIT DESIGNED FOR YOU! 


Wherever the job calls for dependable, efficient, clean controlled heat— 
there’s a Watlow Heating Unit of the right size, shape and capacity to do 
the job faster and better. 


} 


eee Us for Your Special og Problems WRITE for FREE CATALOG— 

A blueprint or pencil sketch of your next . . 

tough job will bring our prompt recom- 7 bend, cartridge, 
mendations and quotations, without obligation. immersion units. 


Since 1922 — Designers and Manu- 
facturers of Electric sony Units 
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focusing their attention on the im- 
provement of present batteries. In- 
creased life and durability have re- 
sulted for 6-volt batteries with new 
designs for plates, separators and grid 
frames. 

Another recent improvement is the 
“Hydrocap” that greatly increases 
battery life. These caps contain a 
catalyst that converts escaping hydro- 
gen and oxygen gases back into water. 
Aside from keeping the correct bat- 
tery water level eight times longer 
than before, the new caps prevent 
corrosion by capturing the sulphuric 
acid fumes and washing them back 
into the battery. 

These new caps give a warning of 
overcharge—a condition that is said to 
account for 60 per cent of all battery 
failures. Hydrocaps normally operate 
warm to the touch, but become hot 
(around 200 F) when the voltage 
regulator needs adjusting. ooo 


Use Standard Tubes 
In Electronic Circuits 


DEsIGNERS of present-day electronic 
equipment frequently design com- 
ponents and circuits around a se- 
lected, specific tube and thus intro- 
duce production and maintenance 
problems that are often insurmount- 
able. Such is the theme of a new 
educational brochure put out by the 
Radio-Television Manufacturers Asso- 
ciation, Washington 5, D. C., to ac- 
quaint equipment manufacturers, de- 
sign engineers, the military and job- 
bers with problems created by selec- 
tion of “close-limit” tubes. 

Where a close-limit tube has been 
used, the circuit will function per- 
fectly with tubes whose characteris- 
tics fall within a narrow range, but 
this range is only a portion of the 
tube manufacturer’s specification for 
the tube. The problem is further ag- 
gravated if the designer ages the 
selected tube to achieve stabilized 
performance. 

If production is started using the 
special prototype as a model, it is 
found that a large percentage of 
regular production tubes will not 
produce desired operation of the 
equipment. There is no complaint 
with the tubes because it can be 
proved they operate within specified 
ranges. Too often, useable tubes are 
selected from a large batch, with the 
rest used in less critical circuits. This 
results in field replacement problems 
and inoperable equipment. 

The proper solution of this prob- 
lem, according to RTMA, is in the 
original design of all equipment. 
Equipment should function with tubes 
having characteristics that fall any- 
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Over 10 Years’ Experience in Designing and 
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Excellencein Elechonics 


OTHER RAYTHEON 
PRODUCTS INCLUDE: 


MARINERS PATHFINDER* 
radar; Submarine Signal FATH- 
OMETERS*; Marine radio- 
telephones; WELDPOWER* 
welders; Voltage stabilizers (reg- 
ulators); Transformers; Recti- 
ChargeR* battery chargers; 
RectiFilterR* battery elimina- 
tors; Sonic oscillators for labo- 
ratory research; Standard 
control knobs; Electronic calcu- 
lators and computers; Tele- 
vision receivers; Radio, tele- 
vision, subminiature and special 
urpose tubes; MICRO- 
HERM+* diathermy and other 

electronic equipment. 
"Reg. U.S. Pat. Off. 
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Building Toroid-L Units 


TOROID-L-COILS 


Designed from the problem up, or wound to specified | 
C, L and Q values. Precision wound on temperature | 
stabilized, powdered permalloy cores, high perme- 
ability solid materials or stamped “O” cores. Ableto | 
wind #20 to #42 wires on “wedding ring” cores to | 
small ultimate I.D. Facilities for all types of winding, 
sere square coils wound from strip materials for 
improve 


TRANSFORMERS 


Multiple wound and tapped .. cased or uncased..- | 
for all commercial and military applications. 


FILTER NETWORKS | 


Complete networks for audio or ultra-sonic work. 


LITZ-WOUND TOROIDS 


One of the very few sources equipped for litzendraht 
coil windings. 


LUMPED PARAMETER DELAY LINES 


For time-measuring applications. 


MAGNETIC AMPLIFIER COILS 


For complete servomechanism and other magnetic 
amplifiers. 


geometry. 


Raytheon welcomes inquiries from manu- 
facturers and design engineers for specific in- 
formation. Immediate attention given to all 
problems submitted. Complete facilities for 
engineering design and production of models 
as well as large volume production. 


RAYTHEON 


MANUFACTURING COMPANY 
EQUIPMENT SALES DIVISION 
DEPT. 6270 EM, WALTHAM 54, MASSACHUSETTS 


DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 
ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL DIVISION: 19 RECTOR STREET, NEW YORK CITY, 





where in the entire range covered by 
the tube specifications. Salient points 
of this solution for equipment manu- 
facturers are: 

(1) Designers should work with 
tube makers in early design stages. 

(2) Explore all possibilities with 
tube makers’ engineers before designs 
are finalized and 
started. 

(3) When it is determined that 
standard tubes will not give satis- 
factory performance, discuss the prob- 
lem with the tube manufacturer. 
There are two courses of action: (a) 
modify the circuit or (b) consider a 
new type of tube. 

If a tube must be specially selected, 
the tube manufacturer is best quali- 
fied to make the selection and to pro- 
vide the appropriate tube type desig- 
nation. Both production troubles and 
field replacement problems will there- 
by be reduced. ood 


production _ is 


Radio Interference 
Can Be Controlled 


IDEAL RADIO interference control is 
approachable but unattainable. How- 
ever, electrical and radio engineers 
can suppress one of the major sources 
of interference—disturbances caused 
by electrical equipment, according to 
Carleton F. Maylott, Bendix Aviation 
Corp., Sidney, N. Y. 

In a paper before a recent AIEE 
meeting he defined radio noise or 
interference as “any electrical disturb- 
ance that causes undesirable response 
or malfunctioning of any electronic 
equipment.” Aside from man-made 
interference, other undesirable influ- 
ences on radio reception include: At- 
mospheric or natural static; celestial 
radiation or cosmic noise; signals 
from transmitters using the same, ad- 
jacent or “image-related” frequencies; 
background due to thermal agitation 
in conductors, “shot effect” in tubes, 
a-c hum, microphonic tubes, poor 
connections and faulty components. 

Man-made interference can be re- 
duced by shielding receiving appa- 
ratus, by eliminating electrical leak- 
age and static discharges due to 
friction, by replacing interfering de- 
vices with non-interfering devices, by 
cleaning contacts in relays and ther- 
mostats, by isolating electrical and 
electronic equipment in the circuits, 
and by orienting equipment and wir- 
ing. 

Despite engineering advances in 
certain circles, radio interference con- 
trol is a relatively limited and un- 
scientific practice. Progress has been 
slowed by imperfect knowledge of the 
problems, poor dissemination of 
known factors, pride of personal and 
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Sta-kon terminal 


How Te B 











Sta-kon terminals 
Ay add/permanence 
to any wiring hook-up 
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2. ... are safe and 
easy fo install 


No flame, heat, or fluxing agents are 
required to install Sta-kon terminals — 
there’s no danger of explosion or cor- 
rosion ... no damage to insulation. Just 

a single operation with T & B Shure 

Stake tools stakes terminal to solid or 
stranded wire with terrific pressure . 
compresses them to a near-solid mass, 
Fool-proof tool eperation assures con- 
nections that won't vibrate loose .. . 





we can’t fail under severe stresses. 
aie dle 
a ome ——e = f 
f . wees” Y 
meg s 
rN : \ 
By / an if #7 : OS 
Sy 3. ...are available 
y as a complete line 
Zz —including ‘‘specials’’ 
I. Sta-kon terminals The T & B line of Sta-kon terminals 
provide sure, certain and connectors is designed to meet al- 
cti most every wiring need: wire sizes 22 
connections to 4/0; in varied tongue styles and 
An electronic brain can work miracles — yet a single stud sizes; with and without insulation 
loose connection can upset its accuracy. Offering far grip. Among the “specials” available is 
greater uniformity than possible with solder, insu- this heater wire terminal. Ideal for con- 
lated T & B Sta-kon terminals make fast, permanent necting all types of resistance wire, 
connections of low resistance — even at extremely low these heat-resisting terminals add extra 
currents. The eo nylon insulating sleeve mini- life to any toaster, iron, or heater. 
mizes possible accidental shorting across crowded ter- For full details on T & B Sta-kon 
minal blocks. Color-coded, insulation can’t slip loose terminals and connectors, make it a 
. withstands heat, cold, and many chemical agents. point to write for Bulletin #61. 
LOOK FOR THIS SIGN — ‘IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 
K The complete line of T & B fittings for conductors and raceways is sold only by 
Patt 144-14: recognized electrical wholesalers. It’s our way of assuring you the service and savings 
of a friendly local source. Call him for all your electrical needs. 133 


THE THOMAS & BETTS CO. 


INCORPORATED 


28 Butler Street * Elizabeth 1, New Jersey 


Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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Precision Metalsmiths casts this valve as 
a pressure-tight unit in a beryllium 
copper alloy at the unbelievably low cost 
of $4.90. 

Figure what it would cost—at your 
overhead—to produce, handle and stock 
the six brass, copper and steel parts that 
formerly went into this assembly. Then 
add fabrication costs, with an allowance 
for leaker-rejects that showed up all 
too frequently. 

We can’t promise you savings like this, 
of course. But the expendable pattern 
process gives product designers a free 
rein; your men imagine what they'd like 
to have and we cast it for them. Many 
machining and assembly operations can 
be eliminated and, often, parts are made 
in alloys that can’t be machined—a frac- 
tion of an ounce up to 10 pounds. 


IS PRECISION CAST... 


y 


a es 
Say whew 
you're worried about 

high costs 


and we'll send you this 
free book 


PRECISION METALSMITHS, INC., 1075 East 200th St., Cleveland 17, Ohio 
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PRECISION METALSMITHS » 


INVESTMENT CASTINGS 
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group opinions, trade secrets, eco- 
nomic limits and human inertia. 
There are surprisingly few experts 
in this field and they have surprisingly 
limited experience. There are seri- 
ous disagreements among them on 
methods for and limits to radio inter- 
ference control. Test equipment, 
methods and specifications are not 
standardized, suitable or scientific. 
The Federal Communications Com- 
mission has regulated many electrical 
devices that can cause radio interfer- 
ence and will regulate more, but so 
far has refrained from using its full 
powers to regulate all incidental 
radiation. The Commission wants con- 
trol to stem from voluntary agree- 
ments between manufacturers. Some 
manufacturing groups have _ recog- 
nized this viewpoint and are trying to 
achieve control among themselves. 
But future radio interference con- 
trol will be enforced partly by law 
and partly by public opinion. Where 
the latter fails, the former may take 
over. Both methods have obvious dis- 
advantages. The possibility of legal 
control poses both an opportunity and 
a threat to industry. ooo 


Electric Cable Markets 
May Be Invaded By 
European Manufacturers 


As soon as European defense needs 
have been met, American manufac- 
turers of electrical cable will find stiff 
competition from their European 
counterparts, according to R. A. 
Schatzel, vice president and director 
of engineering, Rome Cable Corp., 
Rome, N. Y. After recently visiting 
nine wire and cable plants in France, 
Switzerland, Germany, Italy and Eng- 
land, he expressed amazement over 
the progress achieved since his last 
visit in 1945—progress in technology 
and production facilities that was 
greatly helped by United States ECA 
and MSA aid. Factories have been 
rebuilt and modernized, and produc- 
tion methods as modern as those of 
the United States have been insti- 
tuted. 

A French plant recently completed 
a special oil-filled, 380,000-volt cable 
—highest voltage cable in the world— 
for use in Sweden. American wire- 
drawing machines of the latest design 
are in use in French factories, and 
equipment of their own design and 
construction is fully equal to Ameri- 
can machines. 

This production capacity is cur- 
rently matched by European defense 
needs, but when these have been 
met, French producers will have to 
look for new markets to prevent wide- 
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AIRCRAFT MODEL TIME DELAY is an essen- 
=="small, light and tial factor in any circuit 
shock resistant. protection equipment. Yet, 
only the hydraulic-magnetic 
operating principle of 
HEINEMANN Circuit Break- 
ers allow you to select 
time delay response curve 


all 
A dl 


fitted to the equipment or 
circuit you are protecting. 

Hydraulic-magnetic time 
delay allows you to start 
motors and light lamps.. . 
tolerating the initial current 
inrush ... without sacrific- 
ing protection of your equip- 
ment to any degree. 

Choice of three time delay 
curves are available in 
HEINEMANN Circuit Break- 
ers to meet your specific 
Wee toe 


alll!” 
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fms 


rN 


=| 


1 


iM 
| 


GENERAL PURPOSE CURVE NO. 1*-For motors, allows 
the characteristic prolonged current 
inrush period. 

CURVE NO. 2—-For mixed circuits of 
lamps and motors. 

CURVE NO. 3—For electronic equip- 
ment, permits high flash inrush but 
then provides extremely sensitive 
protection against overloads and 
short circuits. 

Only this hydraulic-magnetic prin- 
ciple gives you such positive perform- 
ance under all conditions. HEINEMANN 
Circuit Breakers always trip instan- 
taneously at 10,times rated current .. . 
regardless of ambient temperature. 
Performance standards less than these 
are a sacrifice of protection for your 
equipment. 


don’t use heat... USE POWER 
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HEINEMANN Circuit Breakers... One, two and three pole...10. milliamps to 100 amperes 
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Cut from strong, wear-resistant ACE hard 

IDEA i rubber sheet, this precision-machined meter 
piston spends years under water without 
warping or swelling. 





from tiny punchings of Ace X-2-B. Strong, 
rigid. Dielectric strength 415 v/mil (60 
cycles); Power factor 0.6% (1 megacycle). 


IDEA 2 Intricate tube socket assembled at low cost 


tensile), high-dielectric, wear-resistant ACE 
hard rubber sheet is ideal for myriads of 
small parts. 


Chemical resistant, strong (up to 10,000 psi. 
IDEA 


Can you use perforated or slotted hard 
IDEA rubber sheet as screens, strainers, separa- 
tors, containers, etc.? 


ACE hard rubber sheet punches and machines easily ... 
cuts time and costs both! It’s available in many grades 
and finishes, sizes to 24” x 50”, as thin as 0.005”. Ask for 
further details today. 





f 
i 


American Hard Rubber Company 
















93 WORTH STREET + NEW YORK 13, W. Y. 




















spread unemployment. They will un- 
doubtedly try to sell their products 
in South America, where American 
producers have been building a mar- 
ket since World War II, and may 
even try to compete in the United 
States. Efficiency of French plants is 
not as high as that of American plants, 
but is constantly improving. The labor 
cost in France is only about one-third 
of what it is here. 

Because the supply of copper has 
been better in Europe than in the 
United States, little experimenting has 
been done in the use of aluminum for 
wire and cable. However, experiments 
are now under way, and there are 
some excellently equipped _labora- 
tories in Europe. 

German companies have restored 
much of their equipment, but have 
not been able to do much moderni- 
zation. Italian industry is alert and 
progressive, but it lacks present mar- 
kets which has led to widespread lay- 
offs. New plants in England are, for 
the most part, modern, but the tra- 
dition-loving British are slow to adopt 
new methods and technics. English 
production rates are lower than those 
in France. Ood 


Diesel-Electric Engine 
Not Here To Stay 


ALTHOUGH the Diesel locomotive is 
moving in on the “iron horse” on most 
of the country’s railroads, it is an 
interim prime mover and_ probably 
will be supplanted some day by elec- 
tric trains taking power from trans- 
mission lines. Such was the predic- 
tion by H. F. Brown, Westinghouse 
Electric International Co., N. Y., at 
an AIEE session during the Centen- 
nial of Engineering in Chicago. 

The electrical engineer has had a 
large share in the development of 
Diesel-electric locomotives from 400 
in service in 1938 to 15,000 in 1951, 
and has become an important officer 
on most American railroads. 

The  Diesel-electric combination 
will eventually be replaced because, 
although its electrical equipment can 
withstand overloads for short inter- 
vals, the Diesel engine has fixed 
maximum capacity that cannot be 
overloaded. This type of locomotive 
cannot even temporarily supply the 
large demands for power needed for 
rapid acceleration. The electric loco- 
motive can. 

Constant research by electrical en- 
gineers into sources of cheaper power, 
coupled with the latest developments 
in electric motive equipment will 
cause railroads to re-evaluate elec- 
trification programs within the next 
few years. Railroads will decide to 
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NOW. ..a Polyken Tape for 
every electrical tape application 


You'll save yourself time, trouble and money tape you need—paper, cloth or plastic film— 
by selecting all the tapes you need for electrical plus the engineering know-how for selecting 
applications from the complete line of Polyken the right tape for the right place every time. 
} Industrial Tapes. However specialized or varied | What’s your problem? There’s a Polyken Tape 
| your requirements might be, Polyken has the that’s tailored to your job. 






PHYSICAL PROPERTIES OF LEADING POLYKEN ELECTRICAL TAPES 












































































































































Calendered 
Calendered Cotton and Acetate Cloth Tapes Plastic Film 
Paper Tapes Tapes 
zs 822 
r Tan Crepe Tan Flatback White Pyroxylin White Black, Brown Black 
E (No. 652 Black (No. 654 Black Coated Acetate Poly- 
t Crepe) Flatback) ethylene 
1 Thickness, Total (mils) 
. Tensile Strength 
J (warp, Ibs./inch width) 
Adhesion, Steel 
(oz./inch width) 
Adhesion, Bakelite 
Grade XX (oz./inch width) 
5 Tack Level 
t Dielectric Strength (volts) 1500 2000 10,000 
n 
y | — 1 } 100.00 100,000 000 } 100.00 100,000 00,000 100,000 100,000 )1,000,000 
- | 
- Moctrotytic Convection 0.15x108 0.15x108 0.15x10¢ 1,00x10¢ 250 1500 10 
e (Micromicromhos) 
e Electrolytic Corrosion Factor 0.90 <0.85 1.0 0.95 1.0 
t Typical Applications Coil winding Coil winding Weatherproof Outer coil wraps Primary 
- Mechanical holding Insulation binding and Transformer work insulation 
binding overwrap High dielectric for high 
F holding and protection frequency 
f apparatus 
0 
\, . ° 
t Solve your electrical tape problems with ONE source of supply! 
Make Polyken your one source of supply for all elec- Use the coupon to obtain further information on 
, trical tapes. Get Polyken “‘tailored to your job” these tapes and others in the complete Polyken line 
“» quality, engineering assistance, and the savings of — ...or consult Polyken for help in solving the prob- 
. quantity discounts. The chart above includes specifi- lems of special applications. 
7 cations for the electrical tapes you'll use most often. 
c 


TAILORED TO YOUR JOB | rage Oe Ee BT eT ee ne a eae 


Polyken, Dept. EMB, 222 West Adams Street 
Chicago 6, Illinois 


Please send me physical properties and complete in- 
formation on Polyken Electrical Tapes for Industry. 


ee 





Company 


| | INDUSTRIAL TAPES 


o Department of Bauer & Black 


’ Division of The Kendall Company 


Street Address__ 
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Easy-reading K-24 instruments 
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Give you more freedom 


Sometimes the instruments on 
your switchboards can have signifi- 
cant effects on the overall design. 
The power station above is a good 
example of creative switchboard 
design with the right instruments. 
The Westinghouse Full-View 
K-24 instruments on the board are 
exceptionally readable—even from 
sharp angles. Thus the designer 
was able to stack them up high on 
the board. Old-style instruments 
aren’t easily read from this angle 
so they would have been set lower 
and spread out—resulting in a 
longer, less compact board. 


You can see the results of this 
superior readability. The operator 
can see many more instruments 
from where he stands. This makes 
him more efficient and he can act 
faster when action is needed. And 
because the whole unit takes up 
less space and material, the overall 
cost was lower. 


Westinghouse supplies a com- 
plete, co-ordinated line of electri- 
cal measuring instruments for 


you can 6e SURE 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 
350 
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in switchboard design 


every switchboard application. 
Write now for booklet, B-4695, 
“Getting A Full Measure”’.Westing- 
house Electric Corporation, Box 
868, Pittsburgh 30, Pennsylvania. 

J-40427 


D-C 
AMPERES 





You can read the K-24 accurately 
under any lighting conditions and 
from very wide angles—up to 50°. 
Shadows, glare and parallax are prac- 
tically nonexistent. It is a triumph of 
optical engineering. 
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ELECTRICAL 


electrify, according to Mr. Brown, 
because of inherent overall economy, 
not only for dense traffic lines, but 
also for light traffic lines. 

Electric locomotives of the future 
will take their power at commercial 
frequency directly from high-voltage 
power networks, and will supplant the 
Diesel as the Diesel is now supplant- 
ing the steam locomotive. ood 


Submersible Sump Pump 


A NEW TypPE of submersible sump 
pump has been designed by Fair- 
banks, Morse & Co., Chicago 5, IIl., 
that does not require protruding floats 
or rods, and that has no extended 
pump shaft above the floor level. The 
complete pump unit is installed in the 
sump. The motor and operating switch 





In the event of power failure and sub- 
sequent complete immersion, the 
stainless steel housing of this submers- 
ible pump protects the motor and 
switch. The buoyancy of the motor 
housing actuates the motor “start” 
switch when the water level reaches 814 
in. in the sump. When the level has 
been pumped to 5% in., the pump 
stops, thus insuring sufficient water to 
keep the pump primed. 


are completely enclosed in a stainless 
steel housing that keeps electrical 
parts clean and dry. This housing also 
functions as a float to control the 
pump operation. 

If power should fail, the housing 
protects the electrical parts even 
though the unit becomes completely 
submerged. With return of power, the 
pump will function to remove the 
water. The operating range is factory 
set and no float adjustment is nec- 
essary. ooo 
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OF PLATINUM, PALLADIUM AND SILVER 


Our line of contacts contains rivets, studs, 
screws, steel-back and solder-back buttons, 
washers, discs, rods, rings and special shapes. 
We have a separate department devoted to con- 
tact production and supply them in platinum, 
palladium and silver, both pure or in alloys of 
these metals. We furnish them in practically 
any dimensions for attaching by riveting, 
staking, brazing or welding. 


Let us send you our complete catalog. 


113 ASTOR STREET NEWARK, N. J. 
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COPACO 
batrical intubali 


You be the judge! What you want in electrical papers, 


ideal for 
Hundreds of 


s ® you'll find in Copaco-51 or Copaco-51S. Both meet all 
Electrical Operations Class A aaa And - both, only the finest raw 
‘. time <a : . ‘ ‘ materials are used . .. resulting in a very low percenta 
The Zenith Multi-Circuit Cycle Timer is specially designed to of extractables. The 51S ae normally furnished in 
accurately time any operation for electrical display signs, indus- teicinerees over .010, has a synthetic resin bond giving 
: : ; : ximum adhesion. 
trial furnaces, electrical appliances, laundry equipment, dry Write for our descriptive folder, with actual 
cleaning machinery . . . may be set for on and off periods samples of Cottrell Paper and list of Cottrell 


representatives. Address: Cottrell Paper Co., 
88 Purchase St.-EM1, Fall River 3, Mass. 


wn, 


ELECTRICAL 
INSULATING 
a 


with as many circuits as desired. Can be furnished without 
synchronous motor for elevator control, limit switch and similar 
operations. Available now! 


For information on volts, cycles and circuits as well as prices— 
send for illustrated Bulletin. 


ZENITH ELECTRIC CO.@ 


Representatives 





everywhere 


1S West Walton Street Chicago 10, Illinois 
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Protecting Large 
A-C Motors 


(Continued from page 134) 





circuit of the motor becomes open, for no transient 
currents could flow to operate the relay. For this 
reason, loss-of-field protection is needed as supple- 
mentary protection. 

Voltage relays may be placed across excitation sup- 
plies or across the field connections to obtain protec- 
tion from loss of field, but will not give complete 
protection. With an opening in the motor field winding 
or a brush breakage on the slip rings, voltage would 
be present at the field terminals but no field current 
could flow. A current type relay will detect this con- 
dition. 

Voltage relays are sometimes used to advantage 
when separate motor-generator sets are used to supply 
field excitation. The relays can be connected across the 
exciter-generator output. They operate when the d-c 
voltage is normal, and thus permits the motor to start 
and run. 

Current relays and voltage relays for field protec- 
tion are not standard on synchronous motor controllers 
but can be easily applied. Loss-of-field protection pro- 
vided with current relays is recommended for all large 
polyphase synchronous motors. 


Short-Circuit Protection 


Short-circuit protection is provided in controllers by 
means of high interrupting capacity current-limiting 
power fuses. These fuses are connected in series with 
the motor phases and are mounted in disconnect type 
holders so that they can be used as isolating disconnect 
switches. Interlocks are placed on the fuse compart- 
ment doors to prevent opening of the disconnects until 
the line contactor of the controller is open. 

Current-limiting power fuses consist of silver con- 
ductors enclosed in barrels filled with pulverized 
quartz. High-voltage circuit fuses are available that 
have interrupting ratings of 250,000 kva at 5000 volts 
and 150,000 kva at 2500 volts, Fig. 11. Fuses are avail- 
able for low-voltage circuits with interrupting ratings 
of 100,000 amp at a maximum of 600 volts, Fig. 12. 
Both the high- and low-voltage types of fuses have cur- 
rent-limiting characteristics and have such high oper- 
ating speeds that the short-circuit is completely 
cleared before the maximum available steady-state 
short circuit current can be reached. Under test con- 
ditions on circuits with maximum rated fault current 
available, the fuses consistently clear the faults in less 
than one-quarter cycle based on 60 cps. Fig. 13 shows 
a typical oscillogram of interruptions of fuses during 
test. The current-limiting action is obtained by increase 
of the arc resistance in the fuse as the silver conduc- 
tors melt. (Continued on page 354) 
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Stainless or 
Carbon Steel 





STAINLESS 


@ Low permeability and high resistance for 
greatest efficiency. High tensile strength for 
compactness and neat appearance. Non-cor- 
rosive for everlasting life and safety. Cheaper 
than bronze on equal performance basis. 


CARBON STEEL 


@For motors under 5 HP. Fine working 
characteristics. Wide variety of uses. 


Shipped on 50 to 200-pound reels 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 






C yy Monessen, Pa., Atlanta, Chicago, Denver, 
Los Angeles, New York, Philadelphia, 
Detroit, Portland, San Francisco, Bridgeport, Conn. 


Making Better STAMPED Gears Is a 
Highly Developed Winzeler Specialty 





Now, you can get extreme accuracy in the Stamped Gears you 
need. Better men and methods and machinery, developed 
through years of specialization, have resulted in a degree of 
economy and precision unequalled in the history of Stamped 
Gear making! Eliminate assembly headaches . . get smoother, 
quieter performance with WINZELER Stamped Gears. 


WRITE FOR FREE 4-page cata- 
log-folder describing our facilities and 
the various Stamped Gears, Tools and 
Assemblies we make. Valuable gear 
data and tables are included. Or, get 
ideas, samples and low cost estimates. 
No obligation. 
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Scruggs Motors add important advantages to Empire 
ironers. Referring to Scruggs Motors, the Empire instruc- 
tion pamphlet says in part: 


“The quiet operating air-cooled motor driving the roll 
on the Empire ironer is carefully constructed of the finest 
materials. Featured are self-aligning oil-less bronze bear- 
ings (lubricated for normal life) ... The tolerance between 
rotor and stator is very small, purposely, to secure maxi- 
mum torque and power output.” 


Take a tip from Empire... 

and other leading manufacturers. Get the Inside Story on 
Scruggs Motors ... and learn how we can help you develop 
better products. We will build a motor to fit your specific 
requirements without obligation. Write for Booklet No. 
101. The Loyd Scruggs Co., 1022 N. 6th St., St. Louis 1,Mo. 


You can stake your reputation on 
SCRUGGS 4-POLE SHADED POLE MOTORS 


_ naa COMPANY 
A Dazey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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ELECTRICAL \ 
CONNECTOR 


MONEY CAN / 
BUY! : 


CA 
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Sc INEL E X. assures 


LOW MAINTENANCE BECAUSE 
IT PERMITS SIMPLICITY 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +-275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


® Moisture-Proof « Radio Quiet « Single Piece Inserts ¢ Vibration-Proof « 
Light Weight ¢ High Insulation Resistance « High Resistance to Fuels 
and Oils ¢« Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK AVIATION CORPORATION 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California 
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Motor controllers with high interrupting capacity 
current-limiting fuses are available up to ratings of 
3000 hp at 5000 volts and 1750 hp at 2300 volts. Low- 
voltage controllers are available with current limiting 
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20,000 amp 
limiting 
current 


Melting >> Time 


i Arcing time 


Total fault clearing time 


HIGH- VOLTAGE FUSE 
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LOW -VOLTAGE FUSE 


FIG. 13—Operating characteristics of high interrupt- 
ing capacity current-limiting fuses on short-circuit 
interruption. Solid curves are the actual fault currents 
permitted by the fuse on interruption tests. Dotted 
curves indicate the fault that would flow if interrup- 
tion had not occurred. 


fuses for ratings up to 1000 hp at 550 volts. Both the 
high- and low-voltage types of controllers are available 
for any type of a-c polyphase motor. The controllers 
may be fed directly from the incoming power source 
or connected to switchgear units for additional short- 
circuit protection. High interrupting current-limiting 
power fuses should never be applied without the man- 
ufacturer’s specifications. When the fuses are being 
used for motor short-circuit protection, close coordina- 
tion is required between the motor starting current, 
full-load current and the operating characteristics of 
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PULP PRODUCTS DEPARTMENT 
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COPPER TUBE AND PRODUCTS, INC. 
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Mee Trying to Catch Up 
On Your Technical Reading? 


Save up to 80% of your reading time covering new developments in 
technology — electronics — metals — plastics — chemistry — engi- 
neering — textiles — aviation building — ceramics — foods — fuels 
and lubricants — health — nucleonics etc. 


Keep up to date with TECHNICAL SURVEY, the only weekly report in 


| the world devoted exclusively to progress in all branches of technology. 


Each news item gives complete reference for source reading. Monthly 
indices also available. 


TECHNICAL SURVEY 


367 BROAD STREET, NEWARK 4, NEW JERSEY 


| 71 

» | Please send free copy of Technical Survey, i 

Send for without obligation: | 
your free copy | 

of Technical | NAME teens 

Survey Fe naa ger Per ergo cet | 

| 





Rogan Offers a Wide Variety of Stock Molded 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for your handy, valuable, free catalog now! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
8027 N. Monticello « Skokie, Illinois (Chicago’s Finest Suburb) 
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at LOWER COST Dros 
Ne 


¢ Made to your specs and tolerances 
e Parts tapped, reamed etc. in one operation 
¢ Uniform threaded parts 


e Uniformly threaded holes 


Write for Bulletin 


the mohawk mfg. co. 


MIDDLETOWN, CONN. 





36 








| the overload relays. 


Protective Devices on Motors 


There are many motor operating hazards for which 


| protection cannot be provided conveniently in the 


motor control equipment. Protection must then be 
provided or supplemented by special devices mounted 


_in the motor and on the motor accessories. 


When motors are loaded to capacity as measured by 
wattmeter, a safety factor must be employed which 
normally does not permit the motor to be utilized to 
its actual maximum safe operating capacity. By using 
the temperature of the motor windings as the deter- 
mining factor for loading, however, the motor can be 


loaded to its maximum capacity without damage. 


The temperatures of the motor windings can be de- 


tected and indicated by several methods. On motors 


of approximately 1000 hp and larger, the stator wind- 
ing temperatures are usually determined by copper 
wire-wound resistor elements placed between the coil 


| sides midway between the ends of the core. The resis- 


tor elements have their leads brought out to terminals 
which can be connected to an instrument calibrated 
to indicate temperature. The elements can also be con- 
nected to relays that will operate at selected tempera- 
ture resistances. A Wheatstone bridge circuit is usually 
used to determine the change in resistance. 

On motors less than 1000 hp, sufficient room is 
seldom available to embed resistor elements between 
the stator coils in the stator slots. Here disk type ther- 
mostats are placed on the stator coils or on the stator 
core. These thermostats have a single contact that 
operates at a predetermined temperature and actuates 
alarms or a relay. The contacts automatically reset. 

Rotor temperatures are more difficult to measure but 
can be evaluated by means of rotor current and voltage 
with special insulated brushes provided on the collec- 
tor rings of the rotor. Instruments operating on the 
principle of the Kelvin bridge determine the change in 
resistance in the rotor and indicate temperature di- 
rectly. Relays can also be operated when preselected 
temperatures have been reached. Rotor temperature 
measurements are usually provided only on special 
types of motors or on motors having ratings of several 
thousands of horsepower. 

Motor winding over-temperatures can be caused by 
conditions other than load and line conditions. Large 
motors are normally operated with forced air or water 
being circulated through the motor enclosure to main- 
tain safe operating temperatures. Indicators can be 
provided to measure the temperature of the cooling 
mediums. Temperature detectors are also available 
that will operate on inadequate air or water flow to 
actuate alarms or to stop the motor. 


Bearing Over-Temperature Protection 


Protection against bearing over-temperature can be 
provided for oil lubricated bearings but not for grease 
lubricated anti-friction bearings. The latter have no 
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® Hermetically Sealed Refrigeration Units. ' 
® Micrometer Adjustment Maintains Temperature to +2°F. 2 d l 
® Automatic overload protection. | lai “On labels: 
® 9 Standard Models 1 1 
@ Heating Cycle Available came ane ee oes es os ee oe oe oe oe 
Model LTP—10-150 has heavily insulated cabinet packed with | 
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us many thousands of dollars yearly?’ Their many 
Avery electric label dispensers “are proving them- 


selves daily to be a most worthwhile investment 
as a time and labor saver’’ 








how KumKéeen \abels work... They’re pressure sensi- 
tive—LAID ON fast with a finger-touch—no 
moistening, no mess! They stay neat and attractive 
—won’t dry out, pop, curl or peel. Patented Avery 
dispensers— manual or electric—feed die-cut, Kum- 
Kleen labels off roller tape for quick, clean labeling. 


Where can YOU use these labels in YOUR business? 


For case histories, samples and prices, 
please mail the coupon below. 





Reece 






have working pressures 
range as high as 3000 psi. 
Specifically designed for 
y remote push button control 
of hydraulic systems, as 
well as for the handling of 


TT BD ene 


BURA aa 





\e 


i producers of 
pressure-sensitive products 
since 1935 








r : ; 
any non-corrosive fluids. 
: ieieae esustenitien line AVERY ADHESIVE LABEL CORPORATION 
> inates leakage. Impreg- 117 Liberty St., New York 6 
nated coils are oil and moisture resistant. Unit can be 608 S. Dearborn St., Chicago 5 
E 10-220 A.C - 1616 So. California Ave., Monrovia 
; mounted in any position. Available in 110-220 A.C Geet oie Gs coe 
) Write for illustrated circular J a 
case histories, 
free samples. 
(] Have Avery title 
label man call. 
e j Cie Riedie th Dic cinicccnincnptheateilinmaenane 
725 CUSTER AVENUE ~\ 
e : EVANSTON, ILLINOIS S address 
O : - 
| 
> FEBRUARY 1953 357 





molds new reinforced materials 


















Excellent 
, Di-Electric 
\, Strength 







makes possible 
NEW USES 


Electrical 
Components 


oe on 





Hrareatiga these Performance and 


Cost Advantages for Your Products 


New molding compounds composed of Fibre Glass, Nylon, Rubber 
Phenolics are making electrical components more durable and 
efficient, with application advantages in performance and economy. 
Triple “M” experts can help you in building a better product. Send 
your blueprint or description and functions of your unit, specifying 
electrical and mechanical prop- 
erties required. Triple “M” will 
be happy to work with you in 
the design and production 
stages, without obligation. 


oWidwest 


- 
Electric Motor Makers 
and Manufacturing Company find Triple “M" Catalog of 
é Electric Motor Components 
4630 W. Fullerton - Chicago 39 indispensable. Send for your copy 
Customoided Plastics 
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stationary parts which can be used for embedding 
temperature detection devices. 

Temperatures can be determined on oil lubricated 
bearings by means of embedded resistance elements, 
contact-making thermometers, or thermocouples. Sev- 
eral embedded resistance elements can be connected 
to one measuring instrument, and the various points 
checked manually by selector switches or automatically 
by motor operated instruments that continuously 
sweep each set of resistance elements. Bearing tem- 
perature measurements can be made with dial type or 
tube type thermometers where motors are periodically 
observed. Tube type thermometers can also be pro- 
vided with electrical contacts that can be used for au- 
tomatic over-temperature detection. On small motors 
thermocouples are embedded in the bearings for tem- 
perature detection. Several thermocouples may be 
connected to one centrally located measuring instru- 
ment. Any of the temperature detection methods may 
be used for direct temperature indication or to operate 
alarm devices or to shut down the motor. 

Sleeve bearings on large horizontal motors rated 
3000 rpm and less are usually lubricated by means of 
oil rings. Large motors above 3000 rpm use forced oil 
lubrication. Devices for detecting inadequate lubrica- 
tion oil pressure or flow are available for insertion in 
the oil lines. These devices are usually used to sound 
alarms when predetermined pressures are reached. 


Insulation Protection 


In addition to excessive temperature, conditions 
such as excessive moisture or voltage surges can also 
cause instantaneous insulation breakdown. Motors are 
protected from moisture condensing on the winding 
insulation by heating elements called “space heaters” 
that are placed inside the motor enclosure. A number 
of them are distributed around the enclosure and are 
normally energized only when the motor is shut down. 
The heaters are usually energized and de-energized 
by the motor controller. Fig. 7 shows a typical arrange- 
ment for the operation of motor space heaters. 

Normally space heaters are available on motors 
above 100 hp where there is room for mounting the 
heaters. The temperature inside the motor enclosure 
must be maintained above the dew point to prevent 
condensation. Power consumption usually runs about 
5 per cent of the motors full-load losses. 

Space heaters can also be installed in the motor 
controller to protect it from the effect of excessive 
moisture. The controller heaters are usually operated 
simultaneously with the motor heaters. 

Liquid level relays can be placed in motor enclosures 
to detect the presence of liquids that could accumulate 
and cause damage to the insulation. The source of such 
liquids could be leaks in the cooling water systems, 
lubricating systems, floods and other causes. 

High voltage surges caused by lightning and high 
speed line switching can be of sufficient magnitude to 
break down the insulation of the motor stator wind- 
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The quality of your finished coil and 
the efficiency of its performance for the par- 

ticular purpose and conditions for which it was designed depends 
on many factors. In almost all of these the bobbin plays an 
extremely important part. It must fit the exacting requirements 
of critical winding and core construction, afford maximum 
insulation and resistance to moisture, and have sufficient 
strength (combined with minimum weight) to provide long 
service life. That is why PRECISION Coil Bobbins are con- 
structed with utmost care, using only the finest materials, and 
are finished within the highly critical limits of your most 
exacting specifications. 


Core furnished in an infinite variety of sizes and shapes. 
Flanges cut to any specification, plain or fitted with leads, 
slots or holes for terminal wires; embossed or recessed to 
fit all types of mountings. Send in your specifications for a 
sample and prove to yourself the superior workmanship embodied 


~ THE HEART OF THE COIL... 
--- 1S IN THE BOBBIN 
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in PRECISION Bobbins. No Obligation. 


Ask for new Arbor List 
of over 1500 sizes 


Also Mfrs. of Precision Paper Tubes 
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Compact ...Dust-Proof 


TIME DELAY RELAYS 
solenoid actuated — pneumatically timed 


Introduces time delays into a-c or d-c circuits. Easily 
adjusted to provide delays ranging from 0.1 second to 
five or more minutes. 

The AGASTAT is small, light, and operates in any 
position. Dust-proof timing chamber assures long oper- 
ating life with a minimum of maintenance. 


Write for Bulletin. AG A 


Dept. Al-23, 
Division of Elastic Stop Nut Corporation of America 
1027 Newark Avenue, Elizabeth 3, New Jersey 
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CHICAGO 47. ILLINOIS 
Ta No 2. 79 Chopel Street. Hartford, Conn 


POWER when you need it! 


P. eciliilivasoteilita you want it! 
MOTOR DRIVEN 


for Forming, Hobbing. 
Molds Selenium Recti- 
fiers, Plastics, Rubber 


Versatile, low-cost pro- 
duction press. Available 
with electric, steam- 
cored, or plain platens; 
25 to 100 ton cap. Pres- 
sure can be sustained 
with motor off on long 
cure cycle. Power ram 


return model also avail- 
able. 


Write for catalog. 
DEALER INQUIRIES INVITED 


CLIFTON HYDRAULIC PRESS CO. 





Model CH-41 


Box 325 . Clifton, N. J. 
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NO SHORT CIRCUITS 


when you use 


EthoLoc* CABLE CLIPS 
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Made of TOUGH, DURABLE ETHYL CELLULOSE 
PLASTIC—FLEXIBLE, EASY TO INSTALL 


Write for Sample and Full Information, 
including Strength Tests and Prices 









5261 N. Avondale Ave. * Chicago 30, Ill. + Dept. M 





* Mechanically and 
electrically, nothing ex- 
cels the Clarostat Series 
42a potentiometer in 
meeting intricate con- 
trol needs. Here shown is a con- 
tinuous rotation three-section con- 
trol for servo-motor applications. 
Continuous or limited rotation. 


1 to 18 sections in 
tandem assembly. 


* 
Linear windings, 100 


to 100,000 ohms. 
Also in tapers. 


Higher resolution than ever — as 

* many as 1500 turns on one “card.” 

Critical tolerances Definitely, for intricate controls. 
can be met. * Ask for Bulletin 142. 








CLAROSTAT MFG. CO., INC a 





























FIG. 14—Protective devices indicated provide maximum 
protection for this totally enclosed 1500-hp, 3580 rpm 
induction motor. Additional devices, include current trans- 
formers, dial thermometers to show air temperatures in 
and out of coolers, and a water-flow meter set in feed 
line to cooler. 1—Oil reservoir, 2—Oil pressure switch, 
3—Bearing temperature relay, 4—Oil filters, 5—Oil cooler, 
6—Space heater condulet, 7—Terminal box for stator 
temperature detector loads. 


ings. To protect against these conditions, surge capaci- 
tors and lightning arresters are connected in parallel 
with the motor phases. These devices can be located 
at the motor terminals or in the motor controllers. 
Surge capacitors are normally required on motors 
rated at 2000 volts and above. 

Protection from steady-state overvoltage operation 
can be provided by the undervoltage and overvoltage 
relay previously described. Fig. 14 shows a motor pro- 
vided with several protective devices. Ooud 


Current Trends in 


Miniature Relay Design 


(Continued from page 137) 





terminals are iron, the dielectric is porcelain. For pole 
structures of 2 to 6 poles, the same electromagnetic 
system and case are utilized, but the header is fabri- 
cated with a different number of terminals, and the 
contacts are merely added or left out. (See Fig. 2.) 
The original design of the actuating system utilized 
a specially modified commercial rotary solenoid and a 
machined polytetrafluoroethylene block. (See Fig. 3.) 
Further work indicated that a more effcient system, 
providing better performance, could be designed for 
this use, and a rotary mechanism was developed which 
utilized the case as a portion of the magnetic circuit. 
(See Fig. 4.) These relays are approximately 111%, in. 
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For large photo darkrooms, laboratories, refrigeration units, air con- 
ditioning equipment, furnace draft boosters and similar equipment. 
















For cooling electronic tubes in transmitters, induction heaters and 
diathermy equipment. 


For advertising displays and many other uses. 
Battery-operated for cars, trucks, boats and other portable installations. 


VARIOUS MOUNTING DEVICES 
The Heinze catalog describes all types in detail. 


Heinze Electric Co 


685 Lawrence Street 


LOWELL, MAS 
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Industrial fastenings of the 








highest quality and utility 


EATON 
SPRINGTITES and SEMS 


Washers of all types pre-assem- 
bled on bolt or screw automatically 
eliminate double requisitioning, 
purchasing and stocking . . . as- 
sure an ever balanced inventory. 
































Pre-assembled washers are always * 
correct size and design. Danger gq 

of faulty fastenings due to wrong S 
size or type washer is eliminated. & 
This assures product protection. @ 


Eaton Springtites and Sems are (JU | & 
easy to use in_ hard-to-get-at {| ) I | E 
places. Can be hopper fed for 


automatic screw driving allowing | _ 
greater production in less time. Tt 


Only carefully, inspected, specifi- 
cation approved washers are pre- 
assembled on screws or bolts. 
Washers rotate and function freely 
to permit tighter tightening torque. 








Eaton Springtites and Sems are 
economical to buy, and offer 
possibilities of high dollar savings «<j 
by elimination of slow and cost- - 
ly hand assembly techniques. 





SEND FOR FREE ENGINEERING FOLDER S-49 


aot) RELIANCE DIVISION 
EATON MANUFACTURING COMPANY 


Office and Plants: 504 Charles Street, Massillon, Ohio 


Sales Offices: New York * Cleveland * Detroit 
Chicago * St. Louis * San Francisco * Montreal 


361 








si itch 


oe 2 & 





Out where mud roads are rutted knee deep, where men live in 
shell craters and where there are no handy service shops to repair 
and adjust electronic equipment, you'll find Acme Electric trans- 
formers performing their jobs on a variety of Military Equipment. 
Acme Electric transformers, built to MIL-T-27 specifications, have all 
the inherent features of precision craftsmanship with tests and 
inspections at each stage of production plus individual performance 
testing for each completed unit. If this is the kind of production 
you need, get in touch with Acme Electric. 

















OIL BURNER 
IGNITION 
TRANSFORMERS 


The Acme Electric Oil 
Burner Ignition trans- 
former is designed to 
provide dependable 
safe performance. 
10,000 volts, 23 mili- 
ampere secondary. 


REFRIGERATOR 
TRANSFORMERS 


These transformers were 
designed to be used in con- 
junction with standard single 
phase, 60 cycle motors and 
equipment to be installed 
where only a 50 cycle electrical 
supply is available. For further 
details write for bulletin. 


ACME ELECTRIC CORPORATION 
352 WATER ST. CUBA, N.Y. 


IN CANADA: ACME ELECTRIC CORPORATION, LTD. 
50 North Line Rd. © Toronto, Ont., Canada 
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diam, have a body width of 1°4¢ in. (plus terminals, 
mounting stud and exhaust termination), giving an 
overall height of approximately 2 in. The maximum 
width across mounting studs is 11%4, in. An alternate 
mounting method for inverted mounting utilizes two 
studs at the end opposite the terminals. 

The Air Force has expressed its intention that these 
relay ratings and dimensions will form a new standard 
for present and future requirements for airborne elec- 
tronic applications. Relay 
aware that relays capable of this same performance, 
but with a temperature range from —55 C to +85 C, 
would be in greatest demand at the present time. Sev- 
eral manufacturers have therefore designed, and are 


manufacturers are also 


tooling, relays that are similar in electrical character- 
istics and in exterior appearance, but that have widely 
differing internal details since each manufacturer has 
designed his own electromagnetic structure and con- 
tact assembly system. Shown in Fig. 5 are four of the 
relays that are now either approved or undergoing 
tests by the Air Force. 

Going beyond this, one manufacturer has designed 








FIG. 6—Commercially available miniature 4PDT relay, with 
high performance factors. Mounting flange permits adap- 
tation to mounting holes of conventional hermetically sealed 
miniature telephone frame relay. 
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- at the right price! 





Spotlight your product with a spar- 
kling metal name plate that reflects quality, lends dis- 
tinction and assures permanent readability. Ask us to 
quote on name and instruction plates, dials, panels, etc. 
We also apply special finishes to aluminum products 
and parts including ANODIZING by the exclusive Alum- 
ilite process. Write today for information and quotations. 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 North Sheffield Ave., Chicago 22, Illinois, Dept. E 


SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, IND. 





et BEBE E ESSE See eeeeee 


Don’t Say 
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e Accuracies to .05% e Hermetically Sealed 
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e All Temperature Co- e aa to 
efficients Famous Daven Stand- 
ards of Precision 
e All Types of Mount . EXCELLENT DE- 
ings LIVERIES 
Write for detailed bulletin 
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ROTARY ELECTRICAL 
EQUIPMENT 


. . . Designed to Meet Your 
Specifications 


BOOSTER 
DYNAMOTOR 
UNIT 


Model DYX — 2712 


Built to rigid military speci- 
fications. Operates at input 
of 14 volts, 5.5 amps, con- 
tinuous duty. Externally 
fan cooled, complete with 
radio noise filter. For cir- 


"Ts precision engineered Booster Dynamotor 
Unit shown above is typical of the many special 
solutions provided by EEPCO engineers for tough 
military and industrial applications. Thoroughly 
field tested and proved, this motor performs satis- 
factorily under the most extreme conditions of 
service. 


Whether your power problem relates to a highly 
developed radar unit or an industrial control de- 
vice, EEPCO’S research and development engineer- 
ing facilities are available to you. Because of our 
specialized experience in the design and manufac- 
ture of precision rotary electrical equipment, we 
can often save you both time and money in finding 
the most practical answer for you. 


Moreover, once the design is established, you can 
count on EEPCO’S manufacturing skill to produce 
the equipment you need with unsurpassed, unvary- 
ing quality. Whatever your power problem—simple 
or complex—EEPCO engineers will welcome the 
opportunity to work with you. 


WRITE FOR CATALOG INFORMATION. 


ELECTRO ENGINEERING 
PRODUCTS COMPANY, INC. 


609 WEST LAKE STREET, CHICAGO 10, ILLINOIS 


e P-M DC MOTORS & GENERATORS © UNIVERSAL MOTORS 





¢ SHADED POLE MOTORS (2-4-6 Pole e DC MOTORS & GENERATORS 


* P-M AC GENERATORS © CAPACITOR TYPE MOTORS 
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you'll do better 


You'll find it easy to do better work with 

Arkwright Tracing Cloth—and here are three 

specific reasons why: 

1 You can re-ink razor-sharp lines over any 
erasure without “feathering” or “blobbing”. 


2 You’re never slowed down by pinholes, 
uneven yarns or other imperfections. 


3 You can always count on clean, clear 
reproduction—even years after you make 
the drawing. Arkwright Tracing Cloth 
is permanently transparent—won't turn 
opaque, brittle or paper-frayed with age. 

They’re important reasons for 

putting your best work on 

Arkwright Tracing Cloth. 

Like a sample? Write 

Arkwright Finishing Co., 

Industrial Trust Building, 

Providence, R. I. 


ARKWRIGHT 
Tracing lithe | 


America’s Standard for 9 






a 4PDT relay having the same functional character- 
istics but still smaller size. Although this device is 
normally mounted by means of two diametrically op- | 
posed studs, it is also produced with a mounting plate 
having three studs as shown in Fig. 6. The relay with 
this plate may be used as a direct replacement for the 
conventional hermetically sealed miniature telephone 
frame relays of 4 poles and less, which have identical 
mounting arrangements. 

The multipole relays discussed here represent the 
latest designs in miniature hermetically sealed units 
that exhibit the high performance factors required in 
airborne military electronics applications; they are | 
indicative of the trends to be exploited in new equin- 
ments by the USAF. OoO0 
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“Bibliography on Relay Applications,” an annotation of 
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Remote-controlled 


Motor-driven Manipulator 


(Continued from page 106) 





counter-emf generated within the motor at a_ fre- 
quency several times that of the supply. This seriously 
distorts the wave shape and causes erratic operation 
at slow motor speeds. To eliminate this, a “clamper 
tube” is introduced directly across the output, as 
shown in Fig. 5. This tube offers a high resistance to 
the supply emf but a relatively low resistance to the 
counter-emf generated by the motor. It affords con- 
siderable improvement in control over the entire range 
of motor speeds. 

The grid bias voltage is varied by means of a spe- 
cial miniature potentiometer incorporated in the con- 
troller console. The potentiometer consists of a stack 


series of small carbon resistors. The slider contact is | 
platinum alloy to reduce wear and resistance. Motor | 
reversal is effected by two relays, K2 and Kz, which 
are energized when switches S. or Ss are closed. 
These switches are located adjacent to the miniature 
potentiometer and are activated by cams. The thyra- | 
tron tube filaments are protected by a_ time-delay 
relay in the anode circuit. 


of beryllium copper punchings interconnected by a ' 





Magnetic Amplifier Control 





Crane motors are supplied by magnetic amplifier 
controllers, Fig. 3, supplied from 3-phase, 60-cycle line. 
With a wye connection, greater power with less ripple 
can be realized from smaller components. The basic 
unit is essentially a saturable reactor but does not 

















ELECTRICAL MANUFACTURING 


Sia 


a 


nes 


REQUIRE PRECISE 


Tee 






Thermo 
Electronic 


TEMPERATURE 
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... provide null balance measuring accuracy with elec- 


tronic sensitivity and speed at LOW COST... Proc- FOR DEPENDABLE PRODUCT WIRING USE 
esses operating between —100°F and 3000°F can be 


controlled accurately and automatically. The two-posi- STILEL TI RU kr Wem G Vi S Ti EMS 
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SO DOES YOUR 
PRODUCT'S REPUTATION 


tion control action is continuous and high speed, only Year after year — for over ten years — UNILECTRIC 
one part—the control relay—moves when process calls has produced millions of wiring systems, for more a ase 
for change of heat. Signal lichts indicate temperatur leading manufacturers of electric and electronic products, 

— : - & en - From furnaces to complex armed forces equipment, these 
conditions. ... Simple in design, ruggedly constructed, wiring systems have consistently met the most exacting re 
Thermo Electronic Controllers are easy to install, eco- quirements and provided substantial savings to each customer. 


nomical to operate, and require little maintenance... 


To assure utmost dependability plus cost saving engineering 
LET US RECOMMEND THE CONTROLLER 


assistance, low cost production and “on-schedule delivery” 


BEST SUITED FOR YOUR JOB OR WRITE FOR investigate UNILECTRIC today. 


Thermocouple Pyrometer Controller Bulletin 50N 
Resistance Bulb Controller Bulletin 55n 


° TUILELT RIL Wire SYSTEMS 
Thermo Electric G.I — 
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UNITED MANUFACTURING & SERVICE COMPANY 
409 SOUTH 6th STREET © MILWAUKEE 4, WISCONSIN 
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SHOWS CCS 


MANY TYPES «+ SIZES « SHAPES 


EMBOSSED METAL PLATES 


WITH THESE ADVANTAGES: 
Appearance ° Legibility 
ae rd F 


Investigate Embossed Plates 


Send for CCS Sample File showing how Em- 
bossed Metal Plates are used by the Industry 
for Identification-Operating Instructions * Ca- 
pacities * Consecutive Serial Numbers . . . any 
use where permanence, legibility, appearance 
and economy are important. Or, send your 
present plate for quotation, stating quantities, 
copy, and size. Initial orders: 10 to 15 days 
after completion of tooling. Repeat orders: 
Scheduled for 24 hour delivery. 


r CHICAGO CAR SEAL COMPANY 

1 Embossed Metal Plate Division ¢ 634 N. Western Ave., Chicago 12, Ill. AZUL 

Send sample file showing CCS Embossed Metal Plates silat pia 
| FIRM NAME : EMBOSSED PLATES 
Report up to 70% Savings 





INDIVIDUAL DEPT. 
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~ro2rrer 


FEBRUARY 1953 365 








IDEA FOR DESIGN ENGINEERS: 





At last—a DETACHABLE Line Cord that eliminates: trail- 
ing cords on your products as they go down the line 


—just pop a simple terminal socket into a 34” hole on 
your equipment, solder AC connections to terminal 
socket just as with your other inside soldering. Elimi- 
nates all special planning, training, grommets, Under- 
writer’s knots, etc. Assembly works out cheaper than 


permanent cords. 


Socket fits %” hole. 
Simply push in. Gen- 
erous solder tabs. 


Sure-grip Plug is 
self-piloting 






Any-length cord, 
molded and Alden- 
anchored so plugs 
can be pulled out 
by grasping cord. 


Thus . . . when your equipment reaches the end of your 
production line, simply plug in the beautiful color-matching 
Detachable Line Cord, that gives your user a choice of just- 
right length, and adds the final touch of Quality and Con- 
venience that hallmarks your product as deluxe. 






ELIMINATE THIS: ks: 


® f 
Clock Cord — 5 S&S e 
too long 
@ = — i 
Calculator with Taking appli- 
second cord to 


ances all apart 
to replace cord 


reach outlet 


SEND FOR LABORATORY WORK KIT GIVING YOUR MODEL 
SHOP CORDIZING ELEMENTS FOR A VARIETY OF RE- 
QUIREMENTS. KIT #16, PRICE $1.00. 


125 N. MAIN ST., BROCKTON 64, MASS. 


fitpen Propucts Company 


seattle navn SP BF 
k molded 
no soe * DIMCO-GRAY 
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NO TOOL CHARGE! 
PROMPT DELIVERY ON... 


Terminal Nuts Round Ball Knobs 
Oval Ball Knobs Lid Knobs 

Instrument Knobs Knurled Hand Wheels 
Knurled Knobs Tapered Handles 


Push Button Knobs Agitator Caps 
Standard Army-Navy Instrument Knobs and Terminal Boards 


OWG. NOS 46A42256. 47A40527. 46842258. 50813038. 46842249. 49814919. 


Write for Complete Catalog! 


DIMCO-GRAY COMPANY 


210 EAST SIXTH STREET — DAYTON 2, OHIO 
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require saturating control ampere-turns equal to the 
load ampere-turns. By means of self saturation, a 
large load current can be controlled by a relatively 
small input current. 

Inductance L of any coil is proportional to per- 
meability is in accordance with the following equation: 


where N is the number of turns, K a constant, and the 
core dimensions are A and e. By definition, permea- 
bility is equal to the slope of the B-H curve. Since 
impedance of the circuit is proportional to the in- 
ductance, impedance is also proportional to permea- 
bility. Introducing a means of changing permeability 
provides the elements of a control circuit. This is 
done by introducing a separate control winding on the 
core. 

If a point A in Fig. 8 is chosen as the operating 
point, permeability will be quite large and the reactor 
will act as a high impedance in series with the load. 
If the control ampere turns are increased so that the 
operating point is B permeability will decrease and the 
reactor will present a low impedance to the load cur- 
rent. The bias winding is similar to the control wind- 
ing and serves to set the point on the B-H curve 
around which operation will take place. This point 
might be C in Fig. 8. 


In the schematic diagram shown in Fig. 7, the con- 


FIG. 8—Relation- 
shi p_ between 
magnetizing force 
c and flux for core 

material used in 

magnetic amplifi- 

ers. Bias windings 

are usually de- 

A signed to operate 


FLUX ® 


in the region of 
point C. 
MAGNETIZING FORCE NI 


troller is composed of three separate magnetic am- 
plifiers connected for three-phase operation. The bias 
windings are all in parallel and receive excitation from 
a small fixed d-c supply. The control windings are 
similarly connected and receive a variable rectified 
a-c voltage from the contro] commutator. This com- 
mutator is similar to the one used for the thyratron 
control, but its various segments are tied to separate 
taps on the controltransformer. Dry disk rectifiers with 
high inverse ratios are connected in the load circuit 
to prevent demagnetization of the core by negative 
pulses of the a-c cycle. A clamping rectifier is also 
used to improve waveform. 

Reversing contactors energized by snap switches on 
the crane controller are used to switch amplifier out- 
put and thus reverse respective motors. Although they 
are not shown, safety limit switches are provided in 
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< % IF you choose com- 


pound melters that are efficiently op- 
erated because of inherently correct 
basic design... melters that can be 
engineered for your jobrequirements... 


THEN you'll be assured 
of producing more melted com- 
pound per hour or day at less 
overall cost. 
Sta-Warm melters, in a wide 
variety of standard sizes and 
shapes, with built-in acces- 
sories to meet special con- 
ditions, and with correct 
basic design will give you 
the operating efficiency 
and low cost you need. 
Inquire today, outlining your 
problem. No obligation. Ask 
for Sta-Warm recommendations. 






Exploded view of 
typical round 1 gal. 
Sta-Warm tank 
showing various engi- 
neering features. 


ta-Warsmi ELectRic co. 


565 N. CHESTNUT ST., RAVENNA, OHIO 
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Experience and skill are heavy factors in correctly pro- 





ducing fine pitch straight bevel gears. Teeth with proper 
bearing — minimum runout — accuracy of form and bevel — 
all of these involve special experience which Beaver Gear 
Engineers have gained in developing straight bevels up to 
64 D.P., and finer in some cases. Highly specialized pro- 
duction methods and inspection equipment insure gears 
made to exact specifications. 


For assistance with your problems on straight bevel gears, 
write or phone us for recommendations. No obligation 
of course. 
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1935 PARMELE ST. ROCKFORD, ILLINOIS 
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BRASS NUTS 


are checked by gage 


You won't lose your temper over 
off-tolerance if you order “Fischer 
Turned” Brass Nuts for your 
products. All Fischer nuts are 
carefully gaged from rod to fin- 
ished precision product. Fischer 
guarantees you that every order 
will meet your specs. 










ql ' 


GET PRECISION AT LOWEST PRICE 


By dealing direct with Fischer you 
free yourself from high blood pres- 
sure and high prices .. . you get the 
highest enol nut at the price of 
common punched nuts. We'll be glad 
to prove that promise with samples 
and quotations. Send today! 





FISCHER SPECIAL MANUFACTURING CO. 
446 Morgan St., Cincinnati 6, Ohio ABC 
| Please send me samples of “Fischer Turned” Brass Nuts 
| in these sizes 

| and prices based on a quantity of 

| COMPANY 

| ADDRESS 

| city ZONE STATE 

| YOUR NAME 
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POWER POPULAR 
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PRODUCTS 


e@ Over ten years ago Airmaster Corpor- 
ation of Chicago began using our motors. We 
were then known as Electro Machines, Inc. 
We are proud to have retained our position as 
their foremost motor supplier during these 
years, and have steadily expanded our line to 
meet their ever-increasing needs. 









Airmaster roof exhauster 
powered by Doerr 
motor. Top hood and 
louvers not shown. 


Airmaster 24” pedestal 
fan driven by 2-speed 
motor with pull chain 
switch. 


Direct drive 24” exhaust 
fon with permanent split 
capacitor motor. 


YOU GET MORE WITH DoeErr/ 
DOE eal Electric Motors from 


- 1/30 to 5 hp. 
Electric Standard, or Designed to 
Your Specifications 


CEDARBURG, WISCONSIN 

















the manipulator to prevent excessive travel which 
might cause damage. 

In practical operation, this contro] system has been 
effective. It has enabled the Mechanical Arm to per- 
form a wide variety of operations, ranging from the 
pouring of chemicals to the assembly of an electric 
motor. O00 





Shock Resistance of 
Molded Thermosetting Plastics 


(Continued from page 113) 





evaluation of the shock resistance of molded thermo- 
setting materials. It is realized that the test selected 
represents an arbitrary type of laboratory test in that 
it imposes rather special and uncommon conditions 
and is devised for a particular application. 

This test, however, simulates shock conditions under 
actual service to such an extent that data obtained 
may be used as criteria for selecting plastics materials 
for use in the design of components of shockproof 
equipment. Coa 


Cited References 


“Shock Resistance of Molded Thermosetting Plas- 
tics Materials,” ELectricaL MANUFACTURING, 
August 1949, p. 80. 

2. Military Specification MIL-P-14B, September 12, 
1951. 


What Makes 


Hysteresis Motor Run? 


(Continued from page 109) 





motor. The synchronous characteristics of the hys- 
teresis motor, along with its simplified rotating ele- 
ment, will continue to arouse and challenge the inter- 
est of design and development engineers in both the 
timing motor and fractional-horsepower motor fields. 
Recently new design techniques and improved perma- 
nent magnet materials have pointed the way towards 
hysteresis fhp designs capable of producing efficiencies 
approaching those of more conventional type motors. 


Appendix 


Examination of diagram C, Fig. 2, indicates that 
the shaded poles almost coincide with the unshaded 
poles. Let us examine this unusual arrangement by 
the use of the fundamental force equation: 


kM M’ 
=-—— (1) 
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SPIRAL SPRING COILS MAKE 


SPIROL PIN 


™ CONDUCTION or 
oy. 1 Types 







Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- 
tial, faster response. Can be sup- 
plied pre-calibrated to any desired 
range from 70°F. to 600°F. with 
shaft height optional up to 2” 
overall. Adjusting set screw permits 
trimming to close limits. 


Ratings: 1200 W 115-230V AC. 
1500W Available. 


Dimensions—End Mounting Type: 
Length 2%”, Height 13/16” not in- 
cluding shaft, Width 54”, Mounting 
Centers 2-9/16”. 


Side Mounting Type: 
Length 24%”, Height 13/16” not in- 


cluding shaft, Width 13%”, Mount- 
ing Center 1-1/16”. 






CONDUCTION TYPE 
End Mounted 


CONDUCTION TYPE 
Side Mounted 
Model BS-200 


A compact, durable bi-metal type 
Thermostat. Maximum sensitivity 
Welded terminal lugs and contacts 
Rating: 1200 W 115-230V AC 


Operating range: 70° F to 600° F. 


Dimensions: Length 1-15/16” incl 
terminals, Height %” without shaft 
which is optional up to 2” overall. 
Width 5%”, Mtg. Center to adjust 
ment shaft 11/16”. 





0 Write for Detailed Design Data and Latest Price Schedule 


aN Ee Oe 


2064 BRONX STREET 





NEW YORK 60, N. Y. 





© Roll a piece of paper © Compress roll and insert 
spirally into a double coil. into circle of thumb and 
This is the way SPIROL PINS are forefinger. Note “live action” as 


rolled of steel or other flexible it expands to lock itself in circle. 
materials. This is the SPIROL PIN principle. 


ELECTRICAL 
RESOLVERS 


interchangeability 

temperature compensation — 60°F to -|-160°F 
adaptability to special circuit uses 

400 cycle frequency 

highest accuracy 





When compressed by in- & Standard SPIROL PINS 
sertion, SPIROL PIN im- from 1/32” to 1/2” di- 
mediately develops evenly distrib- ameters, and 1/8 to 4” lengths. 
uted radial tension, holding it Non-standard diameters, lengths 
firmly in place. & materials available on order. 





a- Now you can get the same Ford Electrical Resolvers, precision- 


built to the highest degree of operating efficiency for our own 
quality computers and automatic control equipment... to meet 
your extra special requirements. 

FREE — fully illustrated brochure gives more de- 
tails, describes Ford Instrument resolver systems. 
SEND FOR YOUR COPY TODAY! Write Dept. EM-1. 


> 


FORD INSTRUMENT COMPANY 


| DIVISION OF THE SPERRY CORPORATION 
pm, 31-10 Thomson Ave., Long Island City 1, N. Y. 
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The all-around tension provided by spiral coils 
gives SPIROL PIN unique fastening properties. Radial 
spring action locks SPIROL PIN in place . . . eliminates 
close tolerances . . . allows easy removal and reuse 
of pin. The design provides an infinite range of 
controlled variations in shock and shear resistance, 
insertion pressure, and flexibility. 


FRE | Write for illustrated folder 
® and sample SPIROL pins. 
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Where F = Force of attraction or repulsion 
M = Magnetomotive pole strength 
M’'= Induced pole strength retained in the hys- 
teresis rotor 
L = Distance between M and M’ 
K = Constant of proportionality. 


Il 


If we assume that at any instant of time M, M’ 
and K are constant, and further that the magnitudes 
of M and M’ are independent of the pole position 
separation X, a new equation can be written: 


ia Oe (2) 
L2 

where K’ - 
M and M’. 
From the force triangle shown in Fig. 4, the force 
directed along L can be found. This resultant can 
be broken up into two components, one of which 
is directed along the rotor tangentially and produces 
useful torque, the other at right angles thereto, pro- 
ducing no torque. 
Mathematically: 


New combined constant including K, 


K’ 
| a ae L? =d?+-X2 
d?+X2 
xX 
sin O = —_- 
(d2+ X21 /2 
Kk’ 
F,= - 
(d?+ X2) sin O 
(3) 
nS 
F, 


: (d2+X2) 3/2 


Where ”F’, = Useful force component 
XY =Distance between pole centers (Fig. 2) 
d =<Air gap. 


The force equation for the useful component Fx 
is now in terms of air gap d, (considered constant) 
and pole separation X (considered variable). In 
order to find the pole separation required to give 
maximum useful results, equation (3) is integrated: 


dk x = 79 8 
—— =K’ —3X?2(X24d?2) °° +(X2+4d2)_°”" 
dx 


For maximum tangential force, dFx/dx is made equal 
to zero and the equation solved for X. We find 


d? d 
X2= and X = =0.707d 

2 2 
This expression shows that the pole separation 
should be 0.707d for the creation of maximum force. 
This analysis justifies the unusual pole configuration 
shown at C in Fig. 2 as it requires the shaded and 
unshaded pole centers to be almost coincident. 
Actually the pole configuration illustrated was de- 
termined experimentally. The magnetic force 
analysis is merely offered as a possible criterion for 
improvement in further designs. 

Air gap d has been considered constant in the 
equations; however, in Fig. 4 a few typical values of 
d have been assumed and their force plotted in 
order to determine their effect on torque vs pole 
separation. It can be seen that as the air gap is 
reduced the maximum force value becomes higher 
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In Wire Connectors, too, 


IT COSTS YOU LESS 
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PROVIDE THE SENSITIVITY 
YOUR APPLICATION REQUIRES S d J : 
qm FULLY ADJUSTABLE AS TO tan a oo 

RANGE AND SENSITIVITY 
@® BOURDON TUBE OPERATED 
@— VISIBLE CALIBRATED DIAL 


me MERCOID SEALED 
MERCURY CONTACT 


There is a Mercoid DA Pressure Control for your particular 
application in pressures varying from 30” vacuum to 2,500 
p.s.i. (available in many different circuit arrangements). 


Patented No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 





Apart from bourdon tube operated pressure controls, Mercoid 
offers a line of bellows and diaphragm actuated controls. 


Explosion-proof and weather-proof cases are adaptable to 
practically all series. 


If you have an automatic control problem involving the control 
of pressure, temperature, liquid level or mechanical movement, 
write for Catalog No. ZOOA. 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO, ILL 
NEW YORK: 205 E. 42nd ST. © — PHILADELPHIA: 3137 N. BROAD ST 


JUST SCREW THEM ON — 
LIKE A NUT ON A BOLT! 


The wire connectors used in your product represent 
a trifling part of its cost. But its satisfactory service— 
and your reputation—depend upon them! You can’t 
afford to take a chance. 

IDEAL “Wire-Nuts” give you the strongest, longest- 
lasting connections you can make. From their mi- 
crometer-accurate spring inserts to the new phenolic 
compounds in their double-strong shells, IDEAL 
“Wire-Nuts” are made to the highest standards in 
the industry. Automatic assembly and inspection and 
rigid quality control insure 1000 perfect connections 
in every 1000 ““Wire-Nuts.” And no other type of 
connector is so fast and easy to apply. Even the new 
knurling and buttress guide threads are designed for 
lightning-fast application, either by hand or “Wire- 
Nut” runner. 

When it costs you less to be sure with the best, why 
accept anything else? Order now from your electrical 
distributor. Sizes for all common wire 
combinations. 


<S188 Uap 
Saatiow 5? 
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Sold Through Leading Distributors 
FiSewt estes SBF SB ST ST ST SE Eee eT eee eee 


1 IDEAL INDUSTRIES, Inc. DEAL) 


f 1008 Park Avenue, Sycamore, Illinois 







eten Creek Road 
Telephone 35651 


Please send free sample of IDEAL ‘‘Wire-Nuts."’ 
WANT TO TEST We connect__.___No._____wires with____ 
‘EM FREE? _ 
Velie ce), pe —— —— — 
COMPLIMENTARY Company—____ fa oe ae 


eT Rha hseicntasne tenes 
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FOR POWER 
CONTROL DESIGNS 

































| Unequaled for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Gives closer 
| tolerances to cut-off, stamp- 
ing, shearing and similar ma- 
chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 


Hilliard Over-Running Clutch- 
ses and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 



























A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged construction 
with ample friction surface for 
heavy-duty use. Outstanding 
for preventing overloads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for reeling and winding opera- 
tions and many other uses. 


* HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical. 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request. 


4+ MP-4 
for our illustrated prochure +M 


WRITE TODAY for information. 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


106 W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + + » UPTON - BRADEEN - JAMES, LTD. 
AE RO RY, Ye PET SR EN 
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but also considerably more critical in positioning 
adjustment. 

The author expresses his appreciation to W. L. Hansen, 
president of the Hansen Manufacturing Company, whose 


support and interest in the hysteresis motor field makes 
this article possible. 


Powered Dispenser for 


Gummed Tape 


(Continued from page 123) 





the tank is removed. Thus, the adjustment is con- 
cealed to prevent tampering. 

Constant water level is provided by a siphon 
feed from a 1-qt water bottle at the rear of the 
machine, as seen in Fig. 5. This view also illus- 
trates the self-threading feature. When the dial 
panel is pivoted up the feed wheel is lifted and 
tape can be readily pushed under the tape chan- 
nel plate until it reaches the clearance hole for 
the feed wheel. As soon as the dial panel is low- 
ered the machine is ready to dispense tape. 

Shipping room service is notably hard on 
equipment, and special attention was therefore 
given to sturdy construction. Frame members 
and side plates are cast iron for rigidity, strength 
and added weight needed to prevent “walking.” 
Working parts such as gears and clutches are 
heat-treated steel. Rust-resistant materials are 
used throughout. Major assemblies such as the 
dial head, heater and thermostat, water tank, cut- 
ter, and motor and capacitor can be removed as 
units without taking down the machine. COO 


Pushbuttons and 


Selector Switches 


(Continued from page 119) 





as in the other examples. The start unit has a single 
set of NO contacts, and the contacts’ of the selector 
switch must be of the break-before-make type. To 
insure that F has dropped off before R is energized 
(and vice versa) it is desirable to use a selector with 
three positions (forward-off-reverse). In the off posi- 
tion circuits F and R are both open, and the drive will 
stop before reversal. The same button is used to start 
the drive in either direction: this may be a help or 
a handicap, depending on the nature of the application. 


Jogging Circuits 


Circuits of Fig. 17 show common methods of push- 
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PHOENIX ELECTRIC MFG. CO. 
711 West Lake St., Chicago 6, Illinois 





You Can Benefit Likewise 
Your First Step Is To 
Mail The Coupon Today 


moo eee 


F 


STANDARD EQUIPMENT | 


FOR MANUFACTURERS | 
WHO MAKE THEIR OWN 


BRUSH HOLDERS | & 


You may think you're 





VAR/ORIVE 








é, saving money making 
QO Ke your own brush holders 


Q @ — BUT once you con- 


sider the cost of labor, 


PHOENIX has stock parts’ machinery, inventory, 
and tools from which an al- 
most infinite variety of sizes, 
shapes and styles of brush... like so many other 
holders can be made... thus 
completely eliminating costly 
tool charges and the need for turers have proven... 
special designs. This not only 
saves hundreds of motor 
manufacturers the delay, ex- PHOENIX Brush 
pense and headaches of try- Holders! 
ing to make them themselves, "fe ? 
but also enables them to use Ufa 
the patented Terminal Clip jy 
and many other features 
which are available only on 
Phoenix Brush holders. Our 
new catalog tells the full 
story. Write for your free 
copy today. 


and aspirins, you'll find 


electric motor manufac- 


you're better off with 






by simple dial control 


Increase machine output, improve op- 
erator’s ability, upgrade quality of 
work. Write for descriptive Bulletin. 

U. S. ELECTRICAL MOTORS Inc. 
Box 2058 Los Angeles 54, Calif. or Milford, Conn. 












This Man Knows How To 


CUT COSTS TO THE CORE 

TDS TT Th eS 
aa eS 

RELEASE VALUABLE MANPOWER 


FOR MORE IMPORTANT WORK 











He Uses DPS Power-Driven poweER SCREWDRIVERS 
Assembly Equipment An absolute necessity in present-day 


production assembling. Will drive 
screws as fast as one a second—no 
marring of heads or stripping threads 
... All screws driven to uniform ten- 
sion. Hopper fed... SCREWS ALWAYS 
IN SIGHT OF OPERATOR. 3 models to 
fit varying requirements. 





os 
DETROIT POWER SCREWDRIVER CO. 
2817 WEST FORT ST., DETROIT 16, MICHIGAN 


Send your catalog and further details. 






Shiela HOPPER UNITS 

Nome. Motorized... Selects and feeds Screws, Screw 
Blanks, Rivets, Pins, Nuts, Discs, Washers, etc. in a 
= position for primary and secondary operations. 

By_ liminates manual handling of parts. Highly adapta- 


ble to Presses, Centerless Grinders, Thread Rolling 
and Slotting Machines and Special Machines. 
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button wiring for jogging operation, defined as “the 
manual control of a motor by pushbutton action: 
the motor is susceptible also to automatic operation 
through holding action of a magnetic deyice.” 

The jogging button of circuit A requires an open- 
before-close type of contact. Size of the contact air 
gap, speed of its action or snap, and the speed at which 
it is hand operated must be carefully considered in 











No false contacts 
No chatter 


Quiet in operation 


+ + + 


Eliminates double 
contacting or 
breaking of circuit 


Pushbutton Station /~a 
- “ 


REVERSE 


| stop 


FORWARD | 





\ 
\ 


TTT] 


STEEL MERCURY TIMERS 


FIG. 15—Reversing motor starter with two Forward-Re- 





The steel-clad “fixed time’ Durakool 
timer-relay operates in “sealed in” 
hydrogen under pressure, with mercury 
to mercury contacts. Timing is tamper- 


verse-Stop pushbutton stations. 


proof. Non-breakable and built for 
millions of contacts. Fixed time delays 
available from 1/6 to 20 seconds, 
either normally open or normally 


order to insure a reliable jogging operation. In most 
applications jogging is used for trial runs or for set-up 
purposes. After jogging the motor must stop; it should 





closed action. not run away through holding action of the magnetic 


Send for Bulletin 800 starter. A 
ee When the jog button is depressed, auxiliary contact 
Elkhart, Indiana 


See Telephone Directory for Local Distributor 


Durakool, Inc. . , ; : : 
os M, is closed, but its circuit remains open through the 


: NC contact of the jog button. When the button is 
released, if its NC contact recloses before contact M, 


cot te 


MST i -Met- es e-em lS ee 
fabricated plastic components 


has dropped off, the system would behave as if the 
start button had been operated and the motor would 
remain energized. Consequently the drop-out speed of 
holding contact M, is the next basic element affecting 
the performance of the circuit. 

Drop-out speed is defined as the time lag between 
instant of coil de-energization and the instant of actual 
contact opening. This value varies with the type and 


Pushbutton Station ~4 
ae 
| 
| 
| 


START OFF | 
hd FORW REV 





Fig. 16—Motor starter using selector switch for reversal. 


For plastic components engineered to 
the tolerances called for on your blue- 
prints, rely on CURBELL’S broad expe- 
rience and complete facilities. Prompt 
quotations assured to your inquiries. 


the size of the magnetic devices: for instance it is ap- 

proximately between 15 to 20 millisec for industrial 

three-pole starters in NEMA sizes 1, 2 and 3; while it 

| falls under 4 or 5 millisec for high-speed midget d-c 
relays. 

Circuit A of Fig. 17 is safe only when the jogging 
button is relatively slow, and drop-out speed of starter 
M relatively high. However, even when M is not 
sluggish, there is always the possibility of it hanging 
up, so that if an unexpected starting of the motor con- 
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BS ame 


A Standard Skinner 
may fill the bill! 


Standard V5 Skinner stainless 
steel solenoid valves, either 

2 or 3 way, are available with 
dozens of options to meet 
special needs for control of liquid or gaseous 
media. Such options include by-pass, metering, 
manual override, various electrical connections 
and port locations, manual reset, etc. Standard 
valves from 5 to 250 p.s.i.—specials from 

5 to 1500 p.s.i. Power consumption, 10 watts 
max. Soft insert seats prevent leakage, and 
spring loading assures positive action. Large 
capacity, yet only 234" high x 1%" dia. 

Send your standard or special requirements to 
Skinner —write for Bulletin 501 for complete details. 


Skinner ELECTRIC VALVE DIV. 


THE SKINNER CHUCK COMPANY — 
@® 108 Edgewood Ave., New Britain, Conn. 









Mowe 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. P 
Imperial takes erasures readily, 
without damage. It gives sharp con- nn ii | 
trasting prints of even the finest lines. ) cu 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. ee Veh ie 
If you like a duller surface, for oe 
clear, hard pencil lines, try Imperial Hiivmd CLOTH eee 
Pencil Tracing Cloth. It is good for pa 
ink as well. \ 
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HOWTO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 









Piercing a flat- 
tened section costs 
*« less than drilling a | 
e)) rounded ay 
\ The plane profiled { 
1 part can be just as i 


oe effective for bar 
YZ. wrenching, and can 


look more attractive. 


A pinched point 
costs less than a 
conical, turned —————-— 


one. For guiding the 
part during assem- 
bly, and for piercing 
the impinged ma- 
terial, the two may 
work alike. 










A depressed 
head costs less than 
a trimmed ey 
works just as well 

for wrenching, and 

looks like a special ; 


: product feature to a | ° = 


es | layman. | = 






















A square shoul- 
der under-head costs 
less than a knurl, 

and will hold as 
well against loosen- 
ing in elastic or plas- 
tic materials, 





of this chart are available on 


request for use in drafting and 
purchasing departments. 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN. 





WRITE FOR 
OUR CATALOG 
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HIGH-EFFICIENCY 


VOLTAGE DC 


YOU CAN 
RELY on 
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stitutes a hazard, certain precautions are recom- 
mended. One of them is the use of a jog button latch 
in the form of a lever or bracket attached to the outer 
surface which, once shifted in place, prevents the NC 
contacts of the jog button from reclosing. 

Another precaution is the use of the modified circuit 
B of Fig. 17. Here, the hazards related to possible 


START | 
yoo ™ 


A WITH JOG BUTTON 


START | 
RUN ™ | 


° 
JOG 






B WITH RUN - JOG SELECTOR 


START 
STOP JOG emulons 


CR, CRp 


C WITH JOG BUTTON AND AUXILIARY RELAY 


FIG. 17—Three forms of jogging circuits. 


sealing of M are overcome by the use of a jog-run 
selector switch. When selector is in the jog position, 
M is positively out of the circuit, so that M cannot stay 
energized longer than the start button remains de- 
pressed. Unfortunately, in this very feature lies also 
the weakness of this circuit, namely that the same but- 
ton is used for both starting and jogging. Psychologi- 
cally this is an undesirable situation. The operator 
may become confused or forgetful, and press start for 
jog when selector is in run position. In general, good 
design shies away from using the same pushbutton 
for contradictory purposes. 

Maximum safety in jogging is obtained with circuit 
C of Fig. 17. Here an auxiliary relay CR is added in 
the circuit for holding M energized when in run 
operation. But when the jog button is used, CR does 
not energize; M in turn is not equipped with a holding 
contact M,. Before jog latch buttons became available, 
this circuit was very popular, but it uses the largest 
number of components to fulfill the purpose. 


Automatic Circuits 


There are machines, like presses, that work on con- 
tinuously repeated automatic cycles. In such machines 
it is often desirable to establish a circuit condition 
whereby the operator can select between hand, single- 
cycle and fully automatic operation. This may be ac- 
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SCREWED UP 
OVER REJECTS? 


see 


NEABOARD 





for fast delivery of 
clean, top quality 
tapping and machine 
screws... MADE RIGHT! 


Send for prices now @ sez 


SCREW CORPORATION 
Plant at W. Warwick, Rhode Island 


THOROUGHLY EQUIPPED 
PLANTS and over 


FORMERLY 


WET mC MTEL 





PRECISION-WOUND COILS: Paper section, form 
and bobbin wound coils for practically every 
electrical purpose. 


QUALITY TRANSFORMERS: Compact, efficient, 
transformers custom-built exclusively to your 
specifications. 


LONG-LIFE SOLENOIDS: Solenoids constructed 
to exacting standards to assure long, depend- 
able service. 


USE OUR COOPERATIVE SERVICE: Send B/P, 
Sample or data for immediate estimate. No 
obligation. 


DORMEYER INDUSTRIES 





FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
3414 MILWAUKEE AVENUE + CHICAGO 41, ILLINOIS 
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A NEW 


PHALG cararoc 


For Users of Insulated Wire, 


Cable and Cord Set Assemblies 








Phalo wires, cables and cord set assemblies for 
radio, television, electronics, communication and 
industrial applications — illustrated and described 


for easy reference in— THE NEW 46-PAGE 
PHALO caTALos 












Use This 
CATALOG COUPON 
To Order Your Copy. 


in cord set assemblies for....... 


PHALO PLASTICS CORP. 
Commercial & Foster Sts., Worcester, Mass. 

Gentlemen: i 

We wish a copy of your 46-page catalog. | 

Company Name.... 7 i 

Address ................. : = | 

My Name............... ‘ Title a | 

We are interested in insulated wire for : t 

(List Use) | 

in cable for vassuieiishar toon civ ansdieteé showed eotieuni takai | 

hl lets Sa 

(List Use) 1 

te 

4 

+ 


“(list Use) 
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PLASTICS 


CORPORATION 


WORCESTER, MASSACHUSETTS 
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STEEL 


Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 


NEARBY STOCKS INCLUDE: 
BARS—carbon & alloy, hot TUBING—seamless G welded, 
rolled G cold finished mechanical & boiler tubes 


STRUCTURALS—chonnels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 
PLATES—U, M. & sheared, REINFORCING bars G access. 

Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY G TOOLS for 
many types G coatings metal fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Cleve- 
land, Pittsburgh, Buffalo, Chicago, Milwaukee, St. 
Louis, Los Angeles, San Francisco, Spokane, Seattle 





ae 


ELECTRICAL 


CONTACTS 


PRECISION SERVICE... 
from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


Extra KNOW-HOW 


for your specific design problems 


LAMINATED AND INLAID METALS 
OUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


_BRAININ CO 


318 Washington rey Wee Adele f 
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Reprint Available 
Pp Availabl 
This article is now available in complete form 

as an 8-page reprint. Single copies may be secured 
without charge, while the supply lasts, through 
the Reader Inquiry Facility on page 229 by cir- 
cling item No. 124 on one of the post-paid return 
cards. Or single copies will be supplied free on 
letterhead request addressed to: 

John A. Campbell 

Director of Reader Service 

The Gage Publishing Company 

1250 Sixth Ave., New York 20. 

Additional copies may be purchased in quanti- 

ties of five or more, on orders accompanied by 
remittance, at the following prices depending on 
quantity: 5 to 9, 30 cents each; 10 to 24, 25 cents 
each; 25 or more, 20 cents each. Quotations on 
larger quantities on request. All orders must be 
accompanied by remittance, including 3 per cent 
sales tax for New York City deliveries. 


complished with a start pushbutton, and a three- 
position selector switch as shown in Fig. 18. 

The start pushbutton has two separate NO contacts. 
The selector has both contacts open for hand operation 
(left position); one set open and one set closed for 
single-cycle operation (center position); both sets 
closed for automatic operation (right position). The 


CYCLE 
START SINGLE 
STOP HAND AUTO 





FIG. 18—Pushbutton and selector switch used to obtain 
manual, single-cycle and automatic control of machine op- 
erated continuously. 


duration of a single cycle is controlled by a group of 
devices, represented in the diagram collectively by S, 
which has a set of time-opening (TO) and one of 
time-closing (TC) contacts. These may belong to a 
timer or to apparatus like limit switches capable of 
being operated after an interval of time from the 
instant of cycle start. In automatic operation the TC 
contacts energize a repeat-cycle relay RP which has 
a set of NO contacts in parallel with the start button 
and thus acts to restart the cycles continuously. 
Hand control is obtained through a group of devices 
represented collectively by H. An NC contact S is 
wired in series with H so that the manual network is 
disconnected when the circuit is in automatic oper- 
ation. Ooo 
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METAL NAME PLATES 


Grammes metal craftsmen will make your name plate 
stand out and make it “‘sell’’ as well as tell. They are 
experienced in giving you just what you want: Readability 
that endures in metal. A sketch or blueprint—or just a 
hint—is all we need to show you what we can do with a 
name plate for you. Send for our “Tips on Name Plate 
Selection and Design’’. Write to: 


Lt. GRAIAINES & sons 


NAME PLATES w.PA- TRIMS © BEZELS 
DIALS Ret Ch PANELS 


SPECIALISTS IN DECORATIVE METAL 








AKRON PORCELAIN CO. 


® timing 
motors 


SM NIGHIRIC 


for instant starting 


Before it passes final inspection, every 


SYNCHRON motor must survive a 











rigid operating test on a specially 
designed block to make sure of 
instant response to current im- 
pulse. No guesswork is_toler- 
ated! You can depend upon 
SYNCHRON for instant start- 


ing, with full power deliv- inet ene 
oz. direct load 
ony: continuously at 


1 R.P.M. 


Operates efficiently in 
any position, and at 
—40° to +140° F. 






easily 
adapted 


to standard timing de- 





vices. Gear trains can be 
furnished to convert to any 
desired speed and unusual 
actions can be incorporated. 
Special timing problems are 
given special attention by SYN- 
CHRON engineers. 


Powered by dependable SYNCHRON 
motors. Complete . . . ready to install 
in any timing device. 


Mail coupon for 
engineering data 


HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. 





Send catalog and engineering data to: 

| PN Sh. Dns. SOAS Se wou Saws ESR RORe ae es cee 

: NG x Qc eee chk anieciz Sih Cp gs ee elon, Se ee 

Address .. situs at SLi sca ct aks St ed oe 
SS ee ae Pcie is ee 


2725 CORY AVENUE, AKRON 14, OHIO 


FEBRUARY 1953 379 








... FASTEN 
Bu COSTS “ON THE DOUBLE’ 


¢ 


“yea\\ | 


ae 
(“214” pouBLe 


rT SETTER Ay 


The ‘‘214’’ auto- 
matically feeds, inserts 
and clinches two rivets at a 
time . .. with speed that may 
mean a big saving in your fasten- 
ing costs. 14” throat makes large 
assemblies easy to handle. For 
up to 9/64” diameter steel rivets 
—lengths to 7/8”. Quick Change 
Rotary Type Hoppers and Race- 
ways permit a 5-minute change- 
over to rivets of different size. 
Adjustable anvils and riveting 
centers add to its versatility. Ask 
us how the ‘214’ can help you 
cut costs. Send a sample of prob- 
lem assembly (or blue print) for 
Free fastening analysis. 


FREE CATALOG 


contains valuable engineering information and rivet 
specifications plus illustrated descriptions of 26 
Chicago Automatic Rivet Setters. 


kwet & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (Sn<2&°) Illinois 
Branch Factory: Tyrone, Pa. ° 


ABBOTT the BALL 
with the ARMORED HEART! 


Quality is more than 
“skin deep” in Abbott Balls. 





























oem 





Cold forged from special 

carbon steel wire, every 

Abbott Ball is DEEP 
HARDENED to provide a 

thick nanan shell for the soft, resilient heart of 
the ball. This makes Abbott Balls crush resistant and 
more efficient under high load factors. 


Every Abbott Ball is TEMPERED to insure scientific 
control of the steel grain structure within the ball. 
Tempering adds stability and shock resistance—relieves 
stresses—prevents sphericity and size distortion. 





For shock resistance and efficient performance PLUS 
uniformity in size . . . Specify ABBOTT—the BALL 
with the Armored Heart! 


THE ABBOTT 


BALL COMPANY 
60 RAILROAD PLACE 
HARTFORD 10, CONN., U.S.A. 
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Evaluation of Core Materials 
For Magnetic Amplifiers—Il 


(Continued from page 126) 





Engineers have made great strides in the develop- 
ment of magnetic amplifiers in the past few years. 
Aided by new materials, sound engineering data, and 
close cooperation with the producer of magnetic mate- 








16 
14 
{2 
10 
TOROIDAL CORES 1DU LAMINATION 
OF SILICON-IRON CORES OF 8 
ALLOYS NICKEL-IRON 


Bo, kilogausses 


-O7 -0.6 -0.5 -04 -03 -~O2 ~O.l O Ol 
(NI), , amp-turns per cm 

FIG. 15—These control magnetization curves are only a few 

of those obtainable for various materials and forms of core 

structures. 


rials, they should be able to make significant improve- 
ments in present designs and widen still more rapidly 
the field of applications for these dependable devices 
in the future. ood 
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“Self-Saturation in Magnetic Amplifiers,” W. J. 
Dornhoefer, Electrical Engineering, Vol. 68, p 
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Reprint Available 


Both parts of this article are being combined in 
one 16-page reprint. Single copies are obtainable 
without charge, while the supply lasts, through the 
Reader Inquiry Facility on page 229 by checking 
item No. 125 on one of the post-paid return cards. 
Or single copies will be supplied free on letterhead 
request addressed to John A. Campbell, Director of 
Reader Service, The Gage Publishing Company, 
1250 Sixth Ave., New York 20. 

Additional copies are obtainable in quantities of 
5 or more, on orders accompanied by remittance, at 
the following prices depending on quantity: 5 to 9, 
50 cents each; 10 to 24, 45 cents each; 25 or more, 
40 cents each. Quotations on larger quantities or. 
request. Orders must be accompanied by remittance, 
including 3 per cent sales tax for New York City 
deliveries. 
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® Small space factor ® High dielectric 


® Unaffected by chemicals ® Excellent flexibility and 
or corrosive atmosphere abrasion resistance 


® Capable of withstanding ® Sizes: 10 through 50 
250° centigrade A.W.G. 


Send for NEW Warren Wire Specification 1001 


WARREN WIRE COMPANY 


POWNAL, VERMONT 


Producers of Nylon, Plain Enamel and Served Magnet Wire, Tinned and Bare 





— Copper Wire, 
*Du Pont trademark for Polytetrafluoroethylene Enamel 
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NEVAMAR SPEAKS THE LANGUAGE 


INDUSTRIAL LAMINATE USERS UNDERSTAND 


NEVAMAR industrial grade laminates are manufactured by one of the nation’s 
foremost producers of high-pressure decorative laminates. This is immediate 
assurance of engineering and manufacturing “know how” . .. the ability gained 
——————— from research and experience to produce industrial grade laminates of superior 
a quality and dependable performance. NEVAMAR is produced in many grades to 
meet varying requirements. It meets or exceeds the standards of the National 
Electrical Manufacturers’ Association. Would you like to see samples? 


WZ NATIONAL Zac Boch Cogeco 


Manufacturers of Nevamar Decorative and Industrial Laminates ¢ SARAN FILAMENTS © Wynene Molded -Products 
ODENTON, MARYLAND « NEW YORK, EMPIRE STATE BUILDING « LOS ANGELES, 5025 HAMPTON STREET 
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Why pay for goto 
a Orsi Cponey’ 










Dual voltage coils supplied 
at no extra cost for both 
single and polyphase. 


Plaskon Alkyd terminal 
boards, highest arc- 
resistant plastic avail- 
able... fungus proof 


Special silver contacts of 
high conductivity..superior 
arc-quenching properties. 


Positive-acting thermal 
overload protective 
units ...solder pot type. 


Shallow case for good 
visibility and easy wiring. 


Furnas YE Magnetic Starter 
10 hp. 220 -S550vAC 
Overall 10% x 6% x 4% in. 


For 10 hp. magnetic starter service you need no longer 
buy a No.2 starter which is rated up to 25 hp ae 
The new between size YE series Furnas starter is rated 
10 hp. maximum, has a relatively smaller case with plenty 
of wiring space ‘and is a top quality control throughout. 


Check into the Furnas 10 hp. series magnetic starter, 
available in weatherproof and explosion proof styles, 
for the best possible control for your equipment. 


Write FURNAS ELECTRIC COMPANY 
A 1024 McKee Street, Batavia, Illinois 
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Liquid Level Control 


Uses Air Pressure Switch 


LiguID LEVEL is determined simply by maintaining a 
flow of bubbles through a pipe extending into the 
liquid in the new Autocon Bubbltrol, developed by the 
Automatic Control Co., St. Paul 4, Minn. It accurately 
measures liquid levels in vented tanks, sumps, reser- 
voirs and deep wells for water, sewage or industrial 
process systems with complete safety and without 
need for messy maintenance. Installation in the tank 
is just a matter of dropping a vertical bubbler pipe in 
to a predetermined depth. 

The head of liquid is reflected by back pressure in 
the bubbler pipe and can be determined to within a 
fraction of an inch. The back pressure reacts on twin 
bellows, used as controls to start and stop pumps, open 
and close valves, provide continuous indication and 
operate telemetering equipment. One set of twin bel- 
lows, independent units (one for high, the other for 
low ), are used for each operating step or unit. From 
small bellow movements lever systems connected give 
large rotational effects sufficient to actuate mercury 
switches. With only movements required, 
fatigue and hysteresis effects of springs and bellows 
are reduced. Settings for start and stop are made 
independently and adjustment of one does not affect 
the other. For practical purposes, the minimum liquid 


small 


level differential between start and stop on one step is 
3 in.; minimum between steps is 2 in. 
On long pipe runs, especially of larger diameters, 





Control point for an Autocon Bubbltrol liquid level con- 
trol. It comprises: air filter, air oiler, motor-driven com- 
pressor, air flow regulator and two twin bellows control 
units, with linkage between the bellows and the mercury 
operating switches. The bubble air is led to the tank by a 
pipe connected at the lower right. 
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the most practical, economical 


TERMINAL BLOCKS 


because you keep on adding to 


them when needed ! 


Simplified solderless 

or regular screw-type 

Add-A-Point terminal 

blocks, “tailored” to 

your needs, save materials 

and manpower. Take wire 

sizes ¥14 to ¥6. Rated to 60 

Interlocking Units amps., 750 volts. Write today 


— No Through f d ficati 
Bolts Required or sample and specitications, 


a product of 


The WAMA Company 


Industrial Building, Baltimore 2, Md. 





© 1952, The Wama Company 
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HOLO-KROME Que 
SOCKET SCREWS Sanam | 


for Pe ae 









i= Available thru HOLO-KROME 


Authorized Industrial Distributors. - 
: HOLO-KROME 
a 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN 
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GET SAFER WRAPPING WITH 


STRONGER 
THINNER 
LIGHTER 


ASBESTON. 


TAPE 


FOR HEAT-RESISTANT 
ELECTRICAL WINDING 


For the most in protection with the least weight and 
bulk, there’s nothing as good as ASBESTON. 
Asbeston tapes are made from rock-fiber asbestos and 
high-tensile ‘““U. S.”” yarns in our own carefully con- 
trolled plant. With their smooth selvedge edges and 
thorough quality construction, they give you neater, 
tighter, safer, heat-resistant electrical windings. 
Asbeston tapes are sold by reputable distributors all 
over the United States . . . in “‘thinnesses”’ of .010 and 
.015, widths from 144” to 144” inclusive. 

For further information, write to Textile Division. 


* Asbeston tapes are made of Underwriters’ grade asbestos yarns. 





UNITED STATES RUBBER COMPANY © 


1230 Avenue of the Americas, Rockefeller Center 
ew Yor 


ASBESTON® 
US. ROVAL 


r Fabric 
UNITED STATES RUBBER COMPANY 
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PORCELAIN 
gets the call for 


valier heater units 


These tapered, hollow cones (9 high) in Cavalier 
electric room heaters are made of Cordierite ceramic 
(STAR THERMOLAIN), a refractory especially 
designed for this use. Cavalier has found that 
THERMOLAIN provides the exceptional strength and 
excellent heat-shock resistance essential for high 
performance of this fine unit. 


STAR THERMOLAIN is used extensively for all 
types of electrical heating appliances and equipment 
where rapid changes of temperature occur. And it is 
only one of many STAR porcelain products that meet 
a wide range of requirements. For help on any 
ceramic insulation problem, call on STAR engineers 
for a practical solution. 


eR IU lee vin 

te LAVOLAIN 

te TMERMOLAIN 

% VITROLAIN we 

ib bdhiaehe PORCE ‘COMPANY 


% COMMERCIAL : 
wre 41 MUIRHEAD / TRENTON, N.J 


AVENUE 


and where the liquid level changes rapidly, the large 
volume of air in the bubbler pipe causes a cushioning 
effect which introduces an operating time lag. Reduc- 
ing the pipe size minimizes this effect. Maximum sen- 
sitivity is achieved if the entire bubbler pipe is % in. 
ID, or less. On extremely long pipe runs, a two-pipe 
system is used that avoids the cushioning effect 
entirely. 

The unit operates from existing shop air, a built-in 
compressor or an emergency bottle-gas cylinder. To 
maintain a constant flow of air, the device uses as an 
air flow regulator, a precision needle valve with a cali- 
brated scale enclosed in plastic. Outside air is filtered, 
oiled, compressed and controlled by the regulator. It 
goes through piping and bubbles up through the liquid. 

The system provides safe control for all liquids in- 
cluding those that are flammable, corrosive or subject 
to freezing. The pipe can be of any material that does 
not react with the liquid. A bubbler pipe guard of 
stainless steel hoops fitted into a collar effectively 
shields the end of the bubbler pipe. 

A hospital size (8% in. OD x 22 in.) bottle-gas cyl- 
inder will operate the system for 10 days. The bottle 
can be put into the system to take over automatically 
if the regular air supply stops. Carbon dioxide is 
usually the cheapest gas to use for this service, but any 
non-corrosive gas can be used. OoO0 


Modulus from 
Resonant Frequency 


INDIRECT MEASUREMENT of Young’s modulus of 
elasticity of any solid mass can be made by means 
of sound vibrations in this new instrument developed by 
Electric Products Laboratories, Chicago. It can be used 
on aluminum, carbon electrodes, ceramics, pressed 
materials and other materials where stress-train curves 
are difficult to obtain except by destructive tests. 

The power unit is an amplifier supplying up to 18 
watts at the driving unit, which supplies sufficient en- 
ergy to measure the resonance frequency in solids 
weighing up to 1500 lb. An accurate oscillator measures 
resonant frequency over the range from 20 cycles to 
22 kilocycles. The phase relationship between the driv- 
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WOULD YOU SHIP YOUR PRODUCT 
IN A MISFIT CONTAINER? 


The wrong size of hat may look funny, but the and crates that will enable a product such as 


WIREBOUND BOXES and CRATES 





wrong shipping container is no laughing mat- 
ter. More often than not, it is the cause of 
excessive shipping losses, damage claims and 
transportation charges. 


SUPERSTRONG laboratories are maintained 
for the design of perfectly balanced boxes 


yours to be shipped safely, compactly and 
economically 


Nearly a century of experience and dependa- 
bility recommends SUPERSTRONG as a 
source of known quality for your shipping 
container requirements. 


WOODEN BOXES and CRATES 
CORRUGATED FIBRE BOXES 
BEVERAGE CASES 
STARCH TRAYS - - - PALLETS 
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RATHBORNE, HAIR and RIDGWAY BOX CO. 
1440 WEST Ist PLACE + CHICAGO 8, ILLINOIS 








SIMPLEX MODEL C-20A CUTTER 

e For cutting insulated wires, cables and insulation 
materials. 
Will cut many wires at one time. 
Capacity up to 1” round, or 3” flat insulation or rib- 
bon stock. 
Equipped with combination wire guide and safeguard. 
High grade tool-steel shear blades always engaged. 
Replaceable %,4” shear blades can be re-ground to 
insure long life. 
Sturdy construction for heavy duty. 
Foot-pedal operated. 
Overall size 314” x 10” x 6”. 

Ask for your copy of new Bulletin. 


Write for Dealership Plan. 
WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTZERG 
TOOLS © DIES * .STAMPINGS @ SPADE BOits 


eT ET 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
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. RECISION 
DIE CUT STAMPINGS 
IN SMALL LOTS 


: pro- 
illustrated was 
: patented process at 









The stampin 
duced by 0U 
a cost of: 

$58.00 for the frst 


for each subse “4 
8.30 exket price of ma 


100 pieces 
pbsequent 100 







rice. Average die 
20,000 blanks. 


The Largest 
Producer of 
DIE CUT STAMPINGS 
IN SMALL LOTS 
Present Production 


450-500 NEW DIES PER MONTH 


Leadership built on excellent 
quality and fine service at lowest 
possible cost. 
SEND YOUR PRINTS OR SAMPLE 
BLANKS FOR QUOTATION 





2838 13th AVE. S. 
MINNEAPOLIS 7, 
MINNESOTA 
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Sprastics:W™ 
BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 4HS50 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 


DETROIT Tt Lia [Le Be l NGELES, CAL ood} 
PELL at me ELT imei a el me TE aa R.A. ROORIGUEZ, INC 
Pe te ae) re re LT ed 1718 SOUTH FLOWER ST. 55 W. 47ND ST. NEW YORK 


Whether your insulator de- 
signs are simple or complex, 
whether they call for special 
or routine production, 
Universal can meet your 
exact requirements. In addi- 
tion to high dielectric and 
physical strength, Universal 
porcelain insulators are 
unaffected by heat, cold, 
moisture, fumes and acids. 


ae UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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ing voltage at one end of the mass and displacement at 
various points within the mass can be determined and 
viewed on the oscilloscope screen. From these data the 
flexural and torsional modes of vibration can be de- 
termined and the modulus of elasticity calculated by 
established methods. Oa0 


Gaging Width of Hot Steel 


NEW NON-CONTACTING DEVICE which continuously and 
automatically measures the width of hot strip steel 
to an accuracy of plus-or-minus /% inch has been an- 
nounced by the General Electric Company’s Special 
Products Section. 

Called the steel mill width gage, it is the first equip- 
ment of its kind ever developed, according to G-E 
engineers, and is expected to become one of the basic 
tools of the industry. 

The width gage consists of a detector head, an oper- 
ator’s cabinet, and an electronic cabinet. Two photo- 
tube scanners are located in the gasket-sealed detector 
head mounted fifteen feet above the hot strip steel. They 
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pick up the light radiated from the strip and convert 
it into electrical signals. The resulting signals are two 
pulsating square-waves. The square waves are each 
amplified, added together, and balanced against a stand- 
ard voltage so that the difference produces a signal 
proportional to the width deviation, 

The operator’s cabinet contains a three-digit mechan- 
ical counter which indicates the width for which the 
gage is set, a deviation indicator, and the necessary con- 
trols and switches for setting basic width and making 
occasional calibration checks. In use, the operator sets 
the width indicator on the control panel to the width 
being run, and the detectors are automatically posi- 
tioned over the strip edges by a motor-driven lead 
screw. The electronic cabinet contains a deviation in- 
dicator plus the majority of the electronic components 
of the gage. 

Strip width of 10 to 96 in. can be measured at tem- 
peratures of 1350 to 2050 degrees Fahrenheit and in- 
dicated in less than 1 sec after the strip passes under 
the detector head. Strip position can change as much 
as three inches either vertically or horizontally without 
affecting the gage accuracy. ood 


ELECTRICAL MANUFACTURING 


